To the pupil 


It is easy to do almost anything if you know how. You can jump rope or skate 
faster after you have had several chances to try. The exercises in this book give 
you another chance to try some things you know and to discover some things 
you may not know about mathematics. You can learn: 


—To use answers you know to find answers you don’t know. 
—To be sure when to add, subtract, multiply, or divide. 

—To know about how much your answer should be. 

—To discover patterns and shortcuts that make your work easier. 


Best of all, you will find out how to make mathematics work for you. 


To the teacher 


In the series of Elementary Mathematics Workbooks, of which this is the sixth-grade 
workbook, the grade placement and sequence of topics parallels those of the companion 
textbooks in the Elementary Mathematics series. 

As in the textbooks, the emphasis in the workbooks is not only on the topics of begin- 
ning mathematics but upon the relationships between the topics. The presentation of 
these topics as related to their interconnecting dependence on each other is a unique 
feature of the Elementary Mathematics series. 

Because no topic in mathematics can be developed in a complete way at any one time, 
the Elementary Mathematics series returns intermittently to a topic again and again, each 
time expanding knowledge of the topic further and using insights gained from different 
topics in the interim. 

Throughout these workbooks there is a carefully developed program for testing the 
pupil’s progress and ability to apply his mathematical understanding to problem solving. 
A place for recording his progress is provided, so the child will be aware of his own growth. 
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We do not include a Teacher’s Edition automatically with each shipment of a classroom 
set of textbooks. We prefer to send a Teacher's Edition only when it is part of a purchase 
order or when it is requested by the teacher or administrator concerned or by one of our 
representatives. A Teacher's Edition can be easily mislaid when it arrives as part of a ship- 
ment delivered to a school stockroom, and, since it contains answer materials, we would like 
to be sure it is sent directly to the person who will use it or to someone concerned with the 
use or selection of textbooks. 

If your class assignment changes and you no longer are using or examining the Teacher's 
Edition, you may wish to pass it on to a teacher who may have use for it. 
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Place value 


6 millions —————————., 6 x 1,000,000 


6 hundred thousands ——- 6 x 100,000 
6 ten thousands —————-. 6 x 10,000 
6 thousands ——_—————-. 6 x 1,000 
6 hundreds ———————— 6 x 100 
6 tens ——————————-. 6 x 10 

| | ———__ 6 ones ———————_—___>, 6x l 


OF OOM O76. (65.6 


The chart above shows that: 
e the 6 in the tens place has 10 times the value of the 6 in the ones place. 
e the 6 in the hundreds place has 10 times the value of the 6 in the tens place. 
e any 6 has 10 times the value of the 6 to the right of it. 


— In each decimal numeral below, the place value of the underlined digit is how 
many times the place value of the ringed digit? 


a b 
1.57 Seer eG.) eae 72, 
2.3,41@ eM ONG) foes 
3. 2,652 Sees 7,526) see & 
4. 34,862 oS ATA 98. GQ) Alea 
5. 52,634 iene dO) (OG3 haere 
6. 18 ,@96 aie Ee 80,028) aera ts 
7,912,084 uns bb a kSOES SAG nb (De SIA G) 
8. 6,120,3@5 pale Ee Sai e one Gy Ta 
9. 1,342,@00 ee i / 5313 Oy OD) 
10. 8,17@,426 See SEO alee O* GA) 
11. 7 ,549,361,3@4 ene Wy see le ale arse toy: yar ss (GX) 
12-6), O82) S(O aA? 9s eG 620. 3 1G) 589 akesWureshin 


Naming numbers 


— In each exercise below, use the given digits to name: 


3,7, 1, and 2 


5,4, and 5 


17. 


18. 


3 7 and 4 
2, 6, and 3 
0, 4, and 4 
8, 7,9, and 6 
0, 1,2, and 3 


3, 9, 6, and 4 


a the greatest number possible 
b the least number possible 


a _ 9. 
b 
a _ 10. 
b 
@ a. 11. 
b 
 —_—_—— 12. 
b 
a 13. 
b 
a4 —._._. 14, 
b 
a __ 15. 
b 
a 16. 
b 


The odd numbers between 2 and 10 a 


The even numbers between 1 and 9 a 


6,2, 7, and 5 


4,8, 5, and 6 


9,5, 1, and 8 


9, 1,9, and O 


4,0, 1, and 6 


3, 8, O, and 7 


1, 3, 9, and 5 


8, 9, and 8 


WORK SPACE 


Understanding place value 


You have already learned that numerals may be expressed in different ways. 
Shown below are 3 ways to express the numeral 2,847. 


a 2,000 + 800+ 40+ 7 
b (2 x 1,000) + (8 x 100) + (4 x 10) + 7 


e (2x10 x 10x 10)+(8x 10 x 10) + (4x 10) +7 


— Express the following numerals in the same 3 ways. 


1 426 a 
b 
c 
2: 927 GU a ee AEs Se en ee 


Ste S069 EE ee eee 


4. 7,028 | a a a ee 
b 


c 


— Write a decimal numeral for each number named below. 


5: (x 10'« 10'x 10 x 10) + @ x 10°x 10 x 10) + 
(5 x 10x 10)+ (4x 10)+(2 x 1) 


6. (8 x 10x 10 x 10 x 10) + (6x 10 x 10 x 10) 4+ 
(4 x 10 x 10) + (2 x 10) + (5 x 1) 


7.(3x 10x 10x10x 10x 10)+(2x 10x 10x 10x 10) + 
(5 x 10 x 10 x 10)+(7 x 10 x 10) + (4x 10) 4+ (6 x 1) 


8. (9 x 1,000,000) + (8 x 100,000) + (6 x 10,000) + 
(4 x 1,000) + (2 x 100) + (7 x 10) +0 


Base-five numeration system 


In a decimal numeral the value of each 
place is 10 times the value of the next place 
to the right. 

The decimal numeral 123 means 1 hun- 
dred 2 tens 3 ones. 


123 = (1 x 10x 10) + (2 x 10)+ 3 x 1) 
= 100 + 20 + 3 
123 


In a base-five numeral the value of each 
place is 5 times the value of the next place 
to the right. 

The base-five numeral 443,,,. means 4 
twenty-fives 4 fives 3 ones. 


443,n.=(4X5x5)4+(4x5)4+3 
= 100 + 20 +3 
123 


The number sentences above show that the decimal numeral 123 and the base- 


~ five numeral 443,,,. both name the same number. 


— Complete each of the following sentences. 


1. 234,.=(__ x. 5 xk 5)4+(3 x _)4+—= 50 +4 4 =___ 
2.1326060e=(1 xx —_)+( x 5)4 2 =~ 4+ 15 + 2 =___ 
3. 410 sine = (___ X 25 jJ4(1 x) += _ 4+ —__ +# —_ =§ —__ 
4, 3034..=(_ *¥ — *—) t(—_ x 5)4 3 = 4+___ 4+ 3 =___ 
5. B41 5. = {— & 25 )+(—_x__)+—— =—__ + 20 4+~—_=___ 


— What decimal numeral names the same number as each of these base-five 


numerals? 

6, 222 ie = (__ X¥ ——  K —_) + _— K_) + = f+ 
a a a a a ae 
S, 320, = C_. X& —— *-—) + LX —_) +. = ——_ +} fF = 
9, 40? 35, = me a Re) es Bie i i ee 
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Writing number names 


— Based on a recent census the populations of various states are expressed 
below in decimal numerals. Write each one in word form. 

1. Alabama — 3,266,740 

2. California — 15,717,204 


3. Delaware— 446,292 


4. Illinois © — 10,081,158 


ol 


. Maryland — 3,100,689 


6. Michigan — 7,823,194 


— The following populations are expressed in word form. Write a decimal numeral 
for each one. 


7. Nebraska — one million, four hundred eleven thousand, three hundred thirty 


8. New Mexico — nine hundred fifty-one thousand, twenty-three 
9. New York — sixteen million, seven hundred eighty-two thousand, 
three hundred four 


10. North Dakota — six hundred thirty-two thousand, four hundred forty-six 


11. Ohio — nine million, seven hundred six thousand, three hundred 


ninety-seven 


12. Rhode Island — eight hundred fifty-nine thousand, four hundred eighty-eight 


Decimal numerals and Roman numerals 


— Study the table below. 


eer] ve[ x fex[r | foe fx] o [xc] ox] | en [oc] m fea] ae 
[5] 4] 6 [20] 9 [11 [50 40 | 60 [200}90 [120 500] 400 feo0| 000 | soo. 10 


— Rename each of these Roman numerals — Rename each of these decimal numerals 
using a decimal numeral. using a Roman numeral. 
1 XXXIX ee Li 648 

2. L¥I es re 483 

8. GAIX eae: 3. 3,702 

4. CCLII ——— 4. 291 

5. MCMXIV pes 5. 1,044 

6. DCX V Sass 6. 876 

7, MMDCC ——— = 7. 2,930 

8. DLV ——— 8. ¥12 

9. CMXC = 9. 559 

10.,.§ MMMIII es 10. 965 

11. CDXLVIII ae 11. 3,102 

12. LX XVI aes 12. 477 

13. DCCCXVII ey 13. 1,614 

14. CMXLI a 14. 2,865 

15. MDCLXVI A 15. 1,928 
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Rounding numbers 


Rounded to the nearest hundred, any num- 
ber from 350 to 449 is 400; any number 
from 450 to 549 is 500. 


1. Round each of these to the nearest 
hundred. 


5S O'r ae = 1FOS 7 =e as. 
(SAC as tea POOR aes LS 
OD) ee rb 2AO OS ree Ie 
USSO}S), ates Dek Si 2a 
ZANE) eee 4,S09! es 


Rounded to the nearest thousand, any 
number from 1,500 to 2,499 is 2,000; any 
number from 2,500 to 3,499 is 3,000. 


2. Round each of these to the nearest 
thousand. 


3964 29 598.910 
6iGA5m wes 47-960 
B95] = ae y A 7oraie 
TANGO, 691876 
9486 991501 


— The causes and numbers of accidental deaths in the United States in the year 
1966 are listed below. Round each number to the nearest hundred and to the 


nearest thousand. 


3. Motor vehicle 38,137 
4. Falls 19,023 
5. Burns 7,645 
6. Drowning 6,529 
We Railroad 2,391 
8. Firearms 27334 
9. Poison gases 13253 
10. Other poisons ehe72 
11. Total 78,991 


NEAREST HUNDRED NEAREST THOUSAND 


es 


12. Find the sum in each column. Then compare them with the total, 78,991. 


Open sentences and solution sets 


The number sentence, »+4> 7, is an The number sentence below is an open 
open sentence. sentence. 

This set of whole numbers will make it Mx2=8 
true: {4, 5,6, 7, ---}. There is only one member in the set of 

The three dots show that the numbers go whole numbers that will make the sentence 
on and on in the same way. true: {4} 


The set of numbers that make an open sentence 


true is called the solution set for the sentence. 


__— Use braces to show the solution set of whole numbers for each open sentence 
below. The first one in each column is done for you. 


1.24419=n 143} | 13.n4+7> 18 {12, 13, 14, 15, ---} 
2. 312 —-48 = ss || :14.n4+9< 20 
3.7X63=A | 15.6xgp> 18 
4.3xn=24 ee 16.4x A < 32 
5.8xn=8x7/ nes 17.n-—6<5 
6. 12+ f= 26 ae 18.5+A>3 
7.n—11=10 ss | 19. 84+ 1>%n 
8. —x4=0 | 20. 40-§§> 33 
9. A=9x19 — 21.4 *5> 35 
10..6xn=6x9 _s'||s 22. 7x p< 56 
11.g§xi=1 | 23. 24-—n> 16 
12.211-33=4 =, | 24.9% @< Sl 
Try these 


— Show the solution set for these sentences. 


95° 204-30 > 50% 26. n+ 100 < 50+ 50 


Union of sets 


Set A OA} Set B jmkexe} 
eOAONO} 


The union of two sets, such as A and B, is a new set, such as C, which 
includes all the members that are in either A or B, or in both, and no 
other members. 


This new set is named A u B, meaning ‘‘the union of A and B,” or 
“A union B.” 


1. In set A below, show the set of whole numbers between 5 and 10. 
2. In set B, show the set of whole numbers between 7 and 14. 

3. In set C, show the set of even numbers less than 5. 
4 


. In set D, show the set of odd numbers less than 6. 


Bos | Br=s j}C={ }D=} 
5. AUB={ VA OG = 
BUC =| }\AUD=f 
7 BrOIDY= Rew Dias 


8. What is the union of 
sets A, B, C, and D? 


9. In set E, show the set of whole numbers be- 


tween 10 and 50 that end in the digit 7. eat 
10. In set F, show the set of whole numbers be- F _ 

tween 10 and 50 that end in the digit 0. = 
11. In set G, show the set of whole numbers be- Gan 


tween 10 and 50 that end in the digit 4. 
N25 ER Poe iWace—i 
ErOaGi—s } 


13. What is the union of 
sets E, F, and G? 


Intersection of sets 


Set A lOO ACH} _ Set B IHOVANO} 
Set C OAC! 


The intersection of two sets, such as A and B, is a new set, such as C, 
which contains only the members that are in both A and B. 


This new set is named An B, meaning ‘‘the intersection of A and B,”’ 
or ‘‘A intersection B.”’ 


1. Set X is the set of players on the Oakland x - | Walter John, Ted, Harry, Roger, 
~§chool’s baseball team. —_| Peter, Jerry, Victor, Fred 
| | 
Set Y is the set of players on the Oakland Y = {Chris, Ted, Allan, Bill, Peter} 


School’s basketball team. 


Which boys are on both teams? 
tnV¥s t——_.,...___} 


2. In set A below, show the set of whole numbers less than 6. 
3. In set B, show the set of whole numbers greater than 3 and less than 10. 
4. In set C, show the set of even numbers between 3 and 15. 


5. In set D, show the set of odd numbers between 2 and 14. 


A= | B=] 
Ge | D={ 
6. AnB={ } AnD={ } Bat=f } 
7,.AnC={ } CnD={ } BaAD=f } 
8. What is the intersection of sets A, B, and C? { } 
9. In set E, show the set of whole numbers between E =| 


5 and 30 that are multiples of 7. 


10. In set F, show the set of whole numbers between F={ 
10 and 40 that are multiples of 4. 7 


11. In set G, show the set of whole numbers between 
15 and 50 that are multiples of 6. 


122 Eh FS } EAG={ } PFraG=4 i 
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Practice 


— Using sets A, B, C, D, and E shown at the right, 
list the members in each of the sets shown below. 


a b 
1AUB={ } AnB={ } 
7a AV OAG | } AnC={ } 
3.AUD={ } AnD={ } 
4.AVE ={ } AnE={ } 
5B wiGe— | } BancC={ 
6, BU Di= { } Bray Ds) } 
ele 12 =) } Bum Es = } 
Sac } Car D=% } 
SRC ET =aj } Creat } 
LO; DIG Ey } Dinne= 4 } 
11. What is the intersection of sets A, B, and E? { } 

12. What is the intersection of sets B, C, and E? { } 


13. What is the union of sets A, B, C, D, and E? 
{ 
11 


Points, lines, and line segments 


line segment 


point A 


1. Name the points shown in the drawing at the right. 4 


2. In two ways, name each line segment. 


3. In two ways, name the line shown below. 


X Y 
2 : —— —— 


4. In the space below, draw PQ and RS. 


Try this 


— Using the labeled points in the drawing below as endpoints, there are actually 
21 different line segments. In two ways, see how many of them you can name. 


( een jneenieael —— Seen £5. 
a ee ah .——_— —— 16. —___ 
Bee fears —— 10, _.__.. —— | 
4, ___ —— ) fr =a 18, —__ 
a — | | ‘ae |: ry 
6, ____ en a —  —— 
Ye a oF ——— oe 2 ee 
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Closed paths and plane regions 


1. With your pencil start at point A and A 
draw AB, BC, CD, and DA. . 
The path you made is called a closed path 


because you came back to where you started. 


2. The name of the closed path you made 
is a rectangle. Which segments are the 


and 


same length? 


and Bis 


3. In your drawing, AB and BC are perpendicular. Name three other pairs of 
perpendicular sides. 


and 


and ___ and 


4. In your drawing, AB and DC are parallel sides. Name another pair of parallel 


sides. and 


5. With your pencil shade the inside of the closed path you made above. The 
closed path and the inside that you shaded is called a plane region. 


Try this 


— The figure below actually contains 18 rectangles. The list has been started 
for you. See if you can complete it. 


1. ADLI sf ee 1052-2 15. 

2. ADHE 6.225 1 16 

3. ACKI Tig men 12o ee 

ar Ge, ee 1 (oy eer 18. 
Oe, 145. stots 


17. 
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—3; 7A Jk = ——_ 


Union and intersection of line segments 


You can think of rectangle JKLM as the union of 
four segments. : 


JKEVUKLULM UM 


The intersection of JK and KLis point K. The inter- 
section of JK and MLis the empty set. 


— What points will make these mathematical sentences 
true? 


1. KL ALM = ___ 
2. 2M n MJ = ___ 


— Using the drawing below, complete the following mathematical sentences. 
(The unions and intersections can be points, segments, or empty sets.) 


A B Cc D E 
4. AC nCD = ___ 11. ADA BC =____ 
5. AC nBD =__ 12. BDUCD=___ 
6. ABN CD =__ 13. BC n DE =___ 
7. BC uCD=___ 14. CD n point D = ____ 
8. ADU BE =___ 15. BC qn pointH =___ 
9. ADA BE =____ 16. BD n point =__ 
10. BD n DE =__ 17. AB npointB =____ 


18. In the space at the right, draw a closed 
path which is the union of three line seg- 
ments. 

Name the endpoints of the segments with 
capital letters. Then use the letters and the 
symbol for union to write a mathematical 
sentence for what you have shown. 
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Properties of addition 


The commutative property of addition states that the order in which 
you add two addends does not affect their sum. 
5+6=6+5 573 +- 152 = 152 + 573 
The associative property of addition states that in finding the sum of 


three or more addends, the way in which you pair neighboring addends 
does not affect their sum. 


(4+5)+6=4+4(5+6) 70 + (85 + 90) = (70 + 85) + 90 


— Look at each of the following true sentences. Then make a check mark under 
the heading that indicates the property that tells you it is true. 


COMMUTATIVE ASSOCIATIVE 
PROPERTY PROPERTY 


1,17 +21= 21417 
2.(19+8)4+5=9+4+(8+5) 

Alen (25) 7) =(4l 43 25) 7 
.0+179=179+0 
.34+547=347+4+5 

. 12 + (200 + 37) = (12 + 200) + 37 
. (263 + 0) + 149 = 263 + (0 + 149) 
. 689 + 746 + 55 = 55 + 689 + 746 


COP ONIN Ol 2 261) SB 9G 


— What number (or numbers) will make each sentence true? 


a b 
Qn = 6S = 166-0 57 + (83 + 5) = (67 + ___)+ 5 
1Ohe 500! 500+ 200 He afi eit Ueber (ume emma | 
11.10+54+9=10+4+___+5 (94 + 80) + 4=___ +(__ + 4) 
12, 50+_.. ++ 30 = 50+ 30+ 20 SE + 10) = C3ER75) 10 


13. 100;:.. + 200: = 200 jive + 


14. (212 bine a DSS.) ar 304 5:4. — 22s, ar ( =F ) 


15 


Using the commutative and associative properties 


Many times, addition can be made easier by applying the commutative and 
associative properties. This is especially true if you can group a pair of numbers 
whose sum is ten or some multiple of ten. For example: 


e 8411412 =(84+12)4+11=20411=31 
064341447 =(64 14)+(3+7) =20+410 =30 


— Use this idea in the following number sentences, showing your answers. 
19+ 74115 
2.15+ 8+ 55 


3. 4+ 8+ 26 = 


4.18+ 6+412= 
5.17+ 44+ 35 
6. 54+16425= 
7.344+ 74+ 6= 
8 3+ 84+ 74+ 2= 


9. 5+ 44.54 6= 


10. 14415416425 = 
11, 64+ 74+ 84144 3252 


12, 564+ 9+ 2+31+ 8= 


13. 37+ 9413= 
14, 25417 +25 = = 


15.41412+4+ 9= 


16. 16417424 = 


17. 114124134 84+ 9= 


18. 44+ 54+ 64154134114 7=~-. 
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Subtraction, the inverse of addition 


The diagram at the right shows that sub- addend 
traction is the inverse of addition. | i addend ‘ | 
74+ 9 = 16<—sum— 16 - 9 = 7 


1. In each sentence below, when you find the number that makes the sentence 
true, you are finding the other addend. What is the other addend? ___ 
18+%7=25 n+18=25 25-—-n=18 25-—18=n 


— Use the first example in each row to name the other addend in each of the 
other examples in the row. 


2. 59 106 106 106 106 
Seu Baw) 59 ees Fale 
106 47 59 

3. 691 975 975 975 975 

SDS Al Sil —691 = — 
975 284 691 


4. The subtraction example at the right shows you how to subtract 286 


from 504. The sum, 504, is renamed as hundreds tens 


ones. 
Complete the check. 


— Compute and check the following examples. 


ee 
Equalities and inequalities 
— Find the answers for each pair of examples below. Then insert the correct 


symbol, >, =, or <, between the answers. The first pair of examples is done for 
you. 


a b c 
1, 8 5 9 6 9 8 
2 1 9 4 6 7 
4 6 2 5 0 4 
7 3 8 8 5 9 
+1 +7 7 oe 8 oats +2 
22 © 22 O O 
2. 
3. 
4. 
5. 
6. 6,070 3,781 &,010 6,070 4,006 3,984 
—-2,987 —1,698 —~5,013 —3,171 —1,753 —986 
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Adding and subtracting mentally 


To add 34 and 57 mentally; you could think: 
[2] (30 + 50) 4+ (44+ 7) = 80+11=91 


G4 50) faye 84 790 
Ie@4 60) 333! S92 S201 


1. Shown below are three ways of adding 49 and 27 mentally. Which way do 


you prefer? ___ 
[1] (40 + 20)+(9+7)=____ [2] (49+ 20)+7=______ [38] (494+ 30) -3 =__ 


— For each number sentence below, find the sum mentally. Use the method 
you prefer. 


2 Coos) — 28 ee 524 39. =_ ee alee 
Sa, 65t142'— pe OS pee ee 94 69, — ee 63--°74 "= ee 
4. 137 +47 = ___ 2944208) = = Ses 168 + 42 =____ 409 \=- 56) = sees 


To subtract 18 from 72 mentally, you could think: 


7210) = 8 = 62 e544 
[a7 220) 2 528254 


5. Shown below are two ways of subtracting 29 from 137 mentally. Which way 


do you prefer? 
nKl37 = 20) —9' =~ (237 = 36) 1S 2 


— For each number sentence below, find the answer mentally. Use the method 
you prefer. 


Gip3\ — 45s 87 —49 =_____ 655-7 S6r san Ga aS 3) = ae 


net 2O.= | Steen! 2055 36 = 8s 235. 257) =e gh SOE AB am 
8.475-69=__ ss“ YDB —- 47 = 733 Ae 600 — 349 =_____ 
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Problem solving and practice 


1. Joan has saved $6.04. Her sister Judith has saved $2.87. 
Joan has saved more than Judith. 

2. There are 1,632 students in the Homedale School. Of these 
students, 948 are boys. There are girls in the school. 


3. On a trip, the Smiths traveled 517 miles the first day, 489 
the second, 468 the third, and 530 the fourth day. In all, they 


traveled ________ miles. 
4. Tom was given $5.00 for his birthday. He bought a science 
kit for $1.85. Tom should have ____ left. 


5. At a Scout Rally there were 468 scouts from New York, 583 


from New Jersey, and 624 from Pennsylvania. In all, 
scouts attended the rally. 


6. A class party committee spent $6.75 for refreshments, 
$2.25 for decorations, and $1.49 for prizes. In all, they spent 


7. Joe can get a new pair of skates for $6.49. Hecan buy Dave’s 


outgrown skates for $3.75. Joe can save 
skates from Dave. 


by buying the 


8. The following numbers of students attend Elm City’s four 


schools: 689, 421,592, and 376. Inall, 
Elm City’s schools. 


students attend 


— Find the number that makes each sentence true. 


a b 
9. n+18 = 32 n= n—-14=15 m= 
10. n-26= 9 = 27 = n=12 t= 
11. 84— n=30 = 55-— n=28 = 
12, 314+17= n n= 164+38= n n= 
13. 42+ n=60 i = 9+ n=71 w= 
14. nm—11=15 = n—-43=11 n= 
15. n+11=20 H= 45— n=12 n= 
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Solution sets 


Study the solution sets of whole numbers for these sentences. 


TiexXeoe 5? Ae 6.) nx 5 < 15" tO; le 2} 

>< Door -1o} nolo: 3} 

mxX5>15 {3,4,5,---} nx5<15 {0,1,2,3} 
The symbol > is read ‘‘is greater than or The symbol < is read “‘is less than or 
equal to.” equal to.” 


— If n stands for any whole number, find the solution set for each sentence below. 
The first one is done for you. 


a b 
nx Se 18 2 1Gr7 18} nx6<30 
7 aie ONG ea Se nx9> 45 
SEO ee ae ee 5x n> 40 
(MNS eS V SON 2) (a aan ae oe 7xn< 49 


— What is the least whole number that will make each sentence true? 
BAIN DC Sie 2) sos 1X Ate S2ig yo ae att nx 6> 54 


Gr 1 Gin 56; Uo (2. es XO So 


— What is the greatest whole number that will make each sentence true? 
MAD SiH tees. WC 20k ore nx 6< 42 


8.x 7 < 63 . we nx8< 48 sae, nx9< 63 


— What is the greatest multiple of 10 that will make each sentence true? 


9.7x8< 400 ___ Nex Orc Oss ss nx2< 140 
HOWE OS 00) = 10503 <927O ie nx4< 240 
iin x 260) XS <5060) = nx9< 540 
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Properties of multiplication 


Commutative Property: Changing the or- Distributive Property: When multiplying 
der of two factors does not affect the prod- two addends by a number, the product is 
uct. 13x 14=14~x 13 not affected whether you add first and then 


multiply, or multiply each addend separately 


Associative Property: The way in which anetihen ddd the pracduots. 


neighboring factors are paired does not 
affect the product of three or more numbers. 
3«x(5x2)=(3x5)x2 3 x (20 + 5) = (3 x 20) + (3 x 5) 


— Notice how each sentence below is expressed. In the blank, name the number 
that will make the sentence true. 

______ Then decide which property is used and put a check mark (,/) in the proper 
column. (If none of the properties is used, place a dash (=) in each column.) The 


first two are done for you. 
a 
1. 26 x 123 = 123 x 26 
2.4x12=8x_§© 
3. (40 x 30) x = 40 x (30 x 50) 
4.6x (80+ 2) = (6 x 80) + (6x 
5. 64 x (15 x )= (64 x 15) x5 
6. 1,958 x 0 = x 1,958 
x (20 + 10) = (400 x 20) + (400 x 10) 
*x2=6%5 
= 180 x 130 


) 


9. 130 x 
io. (15 x 10) x 5D = 15 xy x 50) 
11. 9 x (304+ 40) = (9 x ___)+ (9 x 40) 


2,.2x%2x2e2=_ x*4 
13. (70+ 8)x 7 =(70X7)4+(8 x ___) 
14. (101 x 32) x 4= x (32 x 4) 

* 190 = 190 x 3,003 

16. 80 x (100 + 20) = (80 x 100) + ( 


x 20) 
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U 


sing the associative and commutative properties 


The associative and commutative properties can be used to group a pair of 
factors whose product is ten or some multiple of ten. For example: 


on 


1. 


2: 


3. 


4. 


5. 


6. 


©03x4x5=3x(4x5)=3 x 20 = 60 
62 35 o = (2-5) x3: —= 10 3.= 30 
e2x3x5x7=(2 x5) x(3.x 7) =10=« 21 = 210 


Use this idea in the following number sentences. Show each step. The first 
e is done for you. 


5x 7x8= ue Ox8) <7 = 40% i= 280 
So 06 — 
9x 4x5= 
2a G0) — 
iL ce 
PLETE CIS 
3x 4x9 %/7= 
Ge GO t— 
PASE Mey SOS 
el Xe 4s= 
Sixers Oba) = 
Axa 7 XOXO = 


In these sentences, see if you can group three factors whose product is 100. 
ASC TE SS 18) SK > 4 
2gSo Geee = 


2955510 = 
5x3x4~x 5= 
2x2x9x25= 


el ODa/ Gea 2 Oa— 
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Using the distributive property 
The distributive property can be used to solve multiplication sentences as shown 

below. Study each step. 
e 8x12= 8x(10+2)= (8x10)+ (8x2)= 804+16= 96 
e 13x12 =13x(104+ 2) = (13 x 10) + (13 x 2) = 130 + 26 = 156 

— Use this idea to solve the following multiplication sentences. 

1, OX 13 = 

2. 7X24= 

3. 4x17 = 

4. 8xX38= 

5. 5x56= 

6. 3x8/= 

7.12x14= 

8. 11 x19 = 

9.16x16= 

16. 19 x 22 = 

11. 17 x 16< 

12. j4x13= 


13. 21 x 23 = 


14. 34x12 = 


15. 26x15 


16. 31 x 23 


17.28 x12 = 


18. 51 x11 = 


19. 42x 14 = 


20, 277 *% 32 = 


24 


Practice with multiplication 


— Find the products. 


a b c 
1 43 52 65 JES 
Koa <6)'5) eos x28 
2. 403 134 380 416 
SC /2 15) SILAS) x39 x52 
3. Sy i/ AS) 803 985 672 
SLL! x37'6 «504 x 448 


4. A factory pays employees $1.40 per hour. How much money 
does an employee make in a 40-hour week? 
5. Mr. Sealy used 86 gallons of gasoline on a trip. If it costs 


$.36 a gallon, how much did Mr. Sealy spend on gasoline? 


6. Carol spends 20¢ each day for bus fare and 35¢ each day 
for lunch. How much does Carol spend in a month that has 


22 school days? __ 


7. Awarehouse has 480 cases of canned vegetables. Each case 
holds 24 cans. How many cans of vegetables are stored in the 


warehouse? 


8. Tickets for a Benefit Bridge were $1.25 each. There were 
75 tables set up for 4 players at a table. If all the tables were 


filled, how much money was collected? 


86 94 
x56 x49 
590 804 
27, x43 
705 509 

x 830 x 608 

WORK SPACE 
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Division and number sentences 


1. This is the set of multiples of 4. 
{0, 4,8, 12, 16, ---} 
Name the next six multiples of 4. 


2. What whole number will make each sen- 
tence true? 


x4 = 20 x 4= 28 
xX 4 = 36 x4= 40 
3. What are the solution sets for these 
sentences? 
nx4< 13 
nx4< 20 


4. What is the greatest number that will 
make these sentences true? 


mxX4<23 __ ox4<36 — 


mx4<19 ___ nx4<33 —__ 


Estimating quotients 


1. To estimate the quotient for 315 divided 
by 4, think: 


e 315 is about 31 tens. 
e 31 tens + 4 is about 7 tens, or 70. The 
quotient is 70-some. 


2. To estimate the quotient for 2,348 di- 
vided by 6, think: 


e 2,348 is about 23 hundreds. 
e 23 hundreds + 6 is about 3 hundreds, or 
300. The quotient is 300-some. 
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5. What whole number makes these sen- 
tences true? 


32 +4= 


x 4 = 32 


6. Inn x 4< 38, the greatest whole num- 


ber that makes it true is 
Then what number must r stand for in 


this sentence to make it true? ____ 
38 =(nx4)+r 


— As shown above, name the numbers that 
will make these sentences true. 


7, 15 =( ee 
8. 17 = ( x 4) + —__ 
9. 34 =( x 4)4+_ 
10, 26 = { x 4) + —___ 
11. 35 = ( x 4) 4+ 
12. 30 = ( x 4) + ___ 


— Estimate the quotients. The first one is 
done for you. 


3. 3 0-some 

7)225 $5,117 
’ 5)492 6)1,829 
8)593 8)2,520 
- Ay383 5)2,898 
” Ex505 795,838 


Practice with division 


— First, estimate the quotient; then find the answer. Check ona separate piece 
of paper. The first example is done for you. 


a b c d e 


4)732 3)826 6)402. 5)345 8)672 


2. 

9)2,988 7)4,081 S54 7)3,248 Ss) ae il 
3. 

27 FS Spy Ramen Bz) 6)8,511 696,145 4)3,427 
4. 

ieee 7)$22.05 8)$12.24 SS sinless 4)$34.72 


9)8,763 yom Deys05 8)8,200 9)2,934 
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Finding averages 


1. Four teams of students sold tickets to a swimming meet. 


Look at their record. Lalas NERS 

Blue 70 

In all, the four teams sold tickets. Red 44 

2. To find the average number of tickets sold per team, divide Green 48 

Yellow +hz 

the total by the number of teams. 224 + 4 =____. D4 

An average of tickets per team was sold. 5 6 ——— Average 
4)224 


— Find the average of the numbers in each set. 
_ 3, {153, 231} —— WORK SPACE 
4. {52, 36, 44, 28} a 
5. {12, 38, 26, 44, 30} = 
6. {27, 47, 70} a 
7. {13, 19, 32, 41, 56, 13} ——— 
8. {17, 41, 26, 8} a 
9. {123, 72, 13} er 
10. {42, 23, 16, 34, 15} o_o 
11. {19, 7, 14, 28, 32, 8} ——— 
12. {49, 27, 18, 10} — 
13. {43, 59, 16, 8, 34} — 
14. {94, 12, 31, 65, 82, 10} —— 
15. {47, 16, 5, 29, 3, 26} — 
16. {16, 48, 67, 23, 12, 32} ae 


17. During a drive for magazine subscriptions, Bob sold two at [47 
$3.50 each, Bill sold five at $2.80 each, and Jim sold three 


Bill’s? 


at $4.50 each. What were: Bob’s total sales? 


Jim's? the total sales for all three boys? 


The average sales total per boy was 
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Division practice 


— Find the quotients. Check on a separate piece of paper. The first one is done 
for you. 


a b c d e 
28 
34)952 27)621 18)594 54)2 ,322 67)2,747 
680 
Zu 2 
Zee. 
0 
52)884 75)5,625 AT IOS1 28)1,092 93)1,116 
23)1,058 84)2,184 39)2,769 78S 72 43)1,290 
61)1,525 13)923 88)2,816 14)756 29)928 
31)2,263 45) 107 BO 57)1,482 64)2,176 73)4,872 
98)1,415 86)9,206 15)6,030 39)8,364 76)7,670 
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Common multipies 


— Name the first six multiples of each number. 


1. 5  ————— ee 
2. 6 eee 10 
A Se a 12 


— Name four common multiples for each pair of numbers. 


4. 4and5 eae eee ee 
5.  S5and6 pase es eee ee 
6. 3 and 8 ee ee 
7. 6 and 10 eat fee eee ee 
8. 3 and 10 ee ee 
9. 10 and 20 —— Se 


10. 5 and 10 ———— 
ll. = 5 and 15 
LZ. 5 and 20 a 
13. 50 and 150 aa, eres 
14. 100 and 200 ee ee 


15. S00and1,000 — 


— The numbers below are each common multiples of three other 
numbers. Name those numbers. 


16. 6, 12, 18, 24, 30 —— 
17. 15, 30, 45, 60, 75 
18. 14, 28, 42, 56, 70 
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WORK SPACE 


Problem Test 1 


1. Last Halloween the four Hall children collected 372 pieces 
of candy altogether. If they shared the candy equally, how many 


pieces did each child get? ___ 


2. Mrs. Shaw’s class contributed $14.00 for a party. They 
spent $2.80 for soda, $2.20 for cookies, $2.40 for cupcakes, 


and $4.95 for her gift. How much money was left? ____ 
3. Sally’s mathematics test marks in one month were 82, 74, 
96, and 88. What was her average mark? ____ 


4. Seven women in a cafeteria made 95 ham, 85 bologna, 70 
peanut butter, and 128 roast beef sandwiches. If they shared 


the work equally, each woman made sandwiches. 


5. Ed earns $.75 an hour doing small jobs. Last month he 
worked 18 hours. How much did he earn? ____ 


6. On a 4-day trip, Mr. Warner traveled 364 miles, 412 miles, 
387 miles, and 401 miles. What was the average number of 


miles he traveled per day? 


7. The Davis School bought 325 mathematics books at a cost 
of $3.40 each. What was the total cost? ____ 

8. If 33 pupils wish to share equally the cost of $24.75 for a 
bus trip, each pupil should pay : 


9. The planet Mars makes one complete orbit around the sun 
in 687 Earth days. The planet Mercury takes 88 Earth days. 


Mars takes more days to complete its orbit. 


10. Mrs. Fay bought dress material for $2.78, a pattern for $.95, 
a zipper for $.49, thread for $.30, and buttons for $.60. In all, 


Mrs. Fay spent ; 


Number correct: . Date: 


Write your score in the Problem Test Record on page 160. Fill in the first 
bar on the graph form for Problem Tests, page 160. 
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1 682 364 $5.64 
754 287 -29 | 4. 7)617 6)3,216 £8)3,256 
863 905 9.30 
297 46 8.76 
846 937 94 
+320 + 83 +2.38 

2. 468 900 4,063 
197 _286 —~1,985 | 

5. 213672 43)1,462 73)4,526 

3 29 A25 $5.46 

x 86 x87 x33 


Progress Test 1 


1. $4683 2. $468.78 3. 705 4. 23)782 
29.76 —~95.69 x79 
43.28 a 
29.67 
+4834 


5. What decimal numeral names the same 8. If set C = {0, 3, 6,9, 12, 15, 18} and set 


number as 42....? D = {6, 12, 18, 24}, list the members of 
five: ; 


Cm D. 


6. What decimal numeral names the same 
— lf nm stands for any whole number, list the 


number as MCMLXIII? ___ members of the solution set for each 


Alf or BOL ad ce | Ore 
B = {10, 12, 14, 16}, list the members of 9.nx8< 48 


AUB,____———C—CCC*d|;:sCodtO np X 8 <4’ 


Number correct: . Date: 


Write your score on the Progress Test Record on page 160. Fill in the first 
bar in the Progress Test graph form on page 160. 
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Fractional numbers 


1. In the number pair (4, 24) the 24 tells how many disks there 
are on this board. The 4 tells how many disks are white. What 


tells how 


number tells how many disks are colored? 


many are black? 


_ 2, We can use a fractional number to tell the part of the set 
that is white. The symbol 4, is called a fraction. It names a 


fractional number. 
The number 4 shown in the fraction is the numerator and the 


number 24 is the denominator. 


What fraction names the part of the set that is colored? _____ the part that 


is black? _____ 


- Use the diagram at the right to answer 
the following exercises. 


3. 2 halves make _—___ whole 
2 fourths make half 
2 eighths make fourth 
2 sixteenths make eighth 


a b c d e f 
oe tees oyna cyenaeel line 1 okra 
Hh ad Ora ey 455298 mls 4”- 8 3p alcp Demmi 
pete Gr es Eas, AOS ne AS eak 6. oe 

16°.~=—=COS 16.~=68 ig = 2 16°”.:~—O8 Gee! Somme 
Gage S peed tls BOs aS: 12 _3 10, _.-_54 B/S ele 
: mes 16 =e fl 16 pat 


7. Is; another name for +? When you express + as 3, you are naming 4 


in lowest terms. 
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Naming a fractional part 


1. Tom earned 60 cents. George earned 80 cents. To find what part Tom’s 


earnings were of George’s, divide 60 by 80. In lowest terms, §° = —, so Tom 


earned as much as George. 


2. Mary wanted to buy 24 inches of toweling, which sold by the yard. What part 
of a yard did she want? To find what part 24 inches is of 36 inches, divide 24 


by 36. 24 =—— Mary wanted of a yard. 


3. Grace worked 45 minutes. She was paid by the hour. What part of an hour did 


she work? #3 =—— Grace worked of an hour. 


4. Use a fraction in lowest terms to name each fractional part. 


NUMBER NUMBER NUMBER OF 
OF CENTS OF INCHES MINUTES 


PART OF 
1 HOUR 


5. Use a fraction in lowest terms to show what part the first number is of the 
second number. 


Equivalent fractions 


1. Multiply both the numerator and the 
denominator of } by 2; by 3; by 4; by 5. 


2Glyn Sale" 
DSSS 7 3x3 «9 
axolee 74 Sixt ay 5 
ASC3 im Seb 


2. Divide both the numerator and the 
denominator of these fractions, as shown. 


SEO 4+4_ 
20+5 16+4 
See SP eer) 
12+3 SE255 


The fractions shown in each set below are 
equivalent fractions. 


Es © Si, 24 =) a ee De 
S56) 9!) Tah 115 7 fy! eS! DO) 


3. To find other names for the number 
named by 42, you can think: 
@ 4. =4 +4 
e 44-443, or 43 


5 


The names above are called mixed forms. 
Name two other mixed forms that name the 


same number as 4. 


4. In the set shown below, name the next 
three mixed forms that name the same 
number. 


(93, 94, 


— Complete each of the following to show 
an equivalent fraction or a mixed form. 


a b 
2 Dp Lites 
5 Siem a5 jae 
Sie as Tastee 
j “ho to ect See 
G) = 10 ~ 70 
14 15) 35 
8. 30 = T0 365 
16 4 40 
9) pots wm core nrae 
7 35 672 
se Ce 7s ae 
9 30527, 
11. 20° #100 B.S 
7 100 
12. 35 = 750 500) = mel 
20 4 8 40 
13. 5=—— a= 
72 15 1 
14. 300 = 35 60°= 
Tee. oie ee 62.2 6= == 
- o— 12 4 
150 
90" 2= ea 35 oe 
16. 8335 = 8 a 
1 ae. Z200ne ee 
7, W=-1=- 5200 _ 5 
5 30 24 = 
1g 78h = peo Be4 Se 


Naming fractional numbers in lowest terms 


Set X is the set of factors of 4. Set Y 
is the set of factors of 9. Xm Y shows that 
1 is the only member in both sets. 


‘X%=(1,4) Y¥={1,9) 


The fraction ¢ is in lowest terms because 4 
and 9 have no common factor except 1. 


1. To discover if 3$ is in lowest terms, first 
find the factors of the numerator and the 
~~ denominator. 

In set A show the factors of 16. In set B 
show the factors of 24. Then show the 
members of An B. 


A =| 


ivy) 
ll 


AnB={ } 


2. What is the greatest common factor of 16 


and 24?_ 


3. Divide the numerator and the denomi- 
nator by the greatest common factor. 


4. The fraction 3 may be named by: 


———$. “A? f, or 13 


When 38 is expressed as 3, or 13, it is 
named in lowest terms. 
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— Name in lowest terms, as numerals for 
whole numbers, or as mixed forms. 


a b 
5. ae = 2 
6. 2- 28 a. 
7, 2= 108 
8. S = ir 
9. 22 = 2 
10. 2 = se 
11. 2 = a 
12, os 518 — 
13. 238 = 2. = 
14. 63 = 12 = 
15. 54 = 312 = 
16. 733 = 929 — 
17. 489 = 250 — 
18, 328 = 626 = 


Adding and subtracting fractional numbers 


The number sentences at the right show how to add and sub- 
tract fractional numbers named by like fractions having a com- 
mon denominator. 


-- Complete the addition and subtraction sentences below. 
Express your answers in lowest terms. 


a b 
gts = 10-70 = 
4.3 -3 = Z43 = 
6. 2 = mtiné 
7.342 = a 
10. 55 50 = uth = 
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Least common denominators 


1. Set Q is a set of multiples of __, and 


set R is a set of multiples of __. 
Q = {4, 8, 12, 16, 20, 24} 
R = {3, 6,9, 12, 15, 18, 21, 24} 
QnR={ 


The common multiples of 4 and 3 are 


and 
The least common multiple of 4 and 3 is 


2. Read these names for ; and 3. 


What two fractions equivalent to % and 3 
have a common denominator? 


and 


What is the least common denominator 


of g and 37 ___ 


3. Complete these sets to show equivalent 


fractions. 
a oe ae 
3! “eg? “g’ “i2' 15° 1 
1 2 3 4 +5 6. 
Q’ ———ig — we —y = <= 
3 6 9 12 15 BY 
5’ , ’ ’ > | 
= 
6 12' Ww’ Ba’ 36* 36 


To add or subtract fractional numbers 
named by unlike fractions, name the frac- 
tions so that they will have the least common 


denominator. 


gl 


| 
I 


NIeF Ole AW 


ll 


fe) 
OP BIW OIN 
+ 


a 


Here is another way to 
fractional numbers. 


+ 
Ble wildy 


add and subtract 


ll 


IP ple 
ll 
Ale [AIM aw 


& 


2} 
3 ‘ 

+7 +7 

2 3 

9. 3 5 
_l i 

6 — To 

3 5 

10. 7 3 
1 3 

+3 ~ 16 


| 


Adding and subtracting unlike fractions 


— Find the answers. Express them in lowest terms. 


a b 

3 9 
Tare T0 
il 1 

m2 75 


8 

2 ) 
al 
GD 
3 

3. 3 
5 
T6 
Al 

ae er, 
2 
15 
5 

5. 3 
le 
= ip 
3 

6. 3 
1 
T6 
8 
The =) 
5 
76 


iz) 


ee es) Te) 


| 


WIM OIN 


a Kee) 


I 


Ble oO 


+ 
Ole Ble 


| 


| 
IN lw 


. 


]w oolN 


= 
Oo 


[ee Wl] p 
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Mixed forms in addition and subtraction 


The examples at the right show how to 
add and subtract fractional numbers 
named by mixed forms. 


- Find the answers. Express them in 
lowest terms. 


a b c 
1 835 1 83 
+48 = 3% -23 


2.0 55 82 
+ 28 —5i 
3. 73 1 53 
+ 23 — 33 
4. 5% 82 92 
+ 2%5 +73 = 33 
5. 11% a 
= Ae +45 
6. 143 63 
— 62 + 7% 
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Practice 


.. Solve these sentences and express the answers in lowest terms. The first one 
is done for you. 


a b c 
iy, Pe pes 624 = 98 4240 =72 
22 = 28 
=e 
1 
2. 103 —n = 44 82 — n = 31 13+ = 53 
3. 83+n=121 7i—n = 42 123 —-n =34 
4.32+n=61 n — 28 = 16 n — 22 = 21 


5.n+8=113 n + 32 = 7% n — 51 = 98 


Problem solving | 
1. Harry weighs 40 pounds. His sister Joyce weighs 80 pounds. 


What part of Joyce’s weight is Harry’s? 


2. If cupcakes sell for $1.00 a dozen, what part of a dozen 


would Joan get for $.75? 


3. Dick can rent a riding horse for $.90 an hour. What part of 


an hour can he ride for $.60? 


4. A large bar of chocolate weighs 12 ounces. What part of a 


pound does it weigh? __ 


5. The length of one metal pipe is 3} feet and the length of 
another metal pipe is 44 feet. Whatis the length of the two pipes, 


placed end to end? ___ 


6. From a 10-yard bolt of material, Mrs. Carter bought 33 yards. 


How many yards of material were left on the bolt? ___—_ 


7. Mrs. Barton bought 32 pounds of chopped beef and a 53- 
pound leg of lamb. How many pounds of meat did she have? 


8. Mary had 4; yards of ribbon. She used 12 yards to tie a 


gift package. How many yards of ribbon did she have left? ___ 
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Tenths, hundredths, and thousandths named by decimals 


16 = 1.6 16° — 1.60 1,699, = 1.600 


100 


The tenths place is the first The hundredths place is the | The thousandths place is the 


place to the right of the} second place to the right of | third place tothe right of 
ones place. the ones place. the ones place. 


— Complete the following tables. 


GERERELT EEE, fe. [ye 
ee ee 


12) 45 2Als |S 27e-30) 
100 To 100 | 100 100 | 100 | 100 
ees eae ea | ots fot) Sse 


| [oa [oo] [te oe] [a 


— What is the pattern? Complete each set shown below. 


rox fase] ow 


475] | 
as, 4.065 


BGG Gb Gr eek OR Ses i = bas, 7 lee ee te ee A 
ES Og eae fle cnr 00 ace ee ere) 
py Moers thes 1 op ga FR dR OMY =o Ng 2 aap he ee aN 
Ta (OL VeS[O SY: (0) = Ren SP) ge eA (017) 
Bie Deis@ue G5, seta was CEL Pe 3/05, ay en eee 
Gre Peon ANS Ra 7b natn nes 8 Lanse aS BEBE I ea Ls Poot 
HOA MIEOOO! YO999, 10.998) ms ey ee Lea ee ce ts I 
Pe (5iO0S) (SKOO5, - SiOO7 at ee es gs At ae 


IPRS HOLS ets HOVAOHT ts) {OAc eeeaeeeen = een eee 
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Practice with decimals 


— Name each as a decimal. 


a 

i az. 16 
: 100 1,000 —— 

_3_ ; 
2 1,000 — 655 — + 
3 D335 ——— i 
4. 27360 ——__— 47300 ——_— 
5. 8riss —___ 1322 


— Name each as a fraction or mixed form. 


b 


a 
6. 5.7 a 0.9 ieee 
a 0.56 ___ 
8.4.08 16.04 
9. 0.067 — 0.005 ____ 

1G, 23,999 0.020 


— Using digits, write the decimal name for each of the following. 


a 


11. thirty-two thousandths a 
12. fifteen hundredths ————— 
13. twelve and five tenths —— 
14. one and one hundredth a 
15. twenty-two thousandths ———— + 
16. ninety and seventenths  ___ 
17. forty thousandths ae 
18. eight hundredths ee 
19. fifty and seven tenths ening 


20. two and one hundredth ae 
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b 
seventy-one and one thousandth 


two hundred seventy thousandths 

fifty and twenty-two hundredths 

one hundred and one thousandth 
seventy and seventy thousandths 

five hundred and five hundredths 

two hundred ten thousandths 

sixty and one hundred one thousandths 
six and sixty-six hundredths 


seven hundred one thousandths 


Rounding decimals 


— Complete this table. 


ROUND TO THE NEAREST: 
DECIMAL hundred tenth hundredth 


75.468 


23.154 
134.521 
493.848 

50.146 
549.802 
861.105 
354.264 
945.545 

49.367 
193:391 
246.864 


90.543 ongetue se 
[isasee[ 
cabal 
i eae aD 
2 ee ae 
aa 
pie 
[eases | 
[mse | 
ae ae 


+ 
oO 
|p 


e) 
= 
oO 
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Review 


1, 587 A550 789 $4.76 $17.85 
642 9,669 676 9.09 9.30 
353 H,o72 543 15 20.05 
+910 +4,015 493 6.40 JS5 

+789 +.80 +16.85 

2. 7,483 9,000 7,612 So. 14 $50.10 

—5 95 3 =6,541 =3,2/9 =17.86 =~3/,95 

3. 37 284 123 B09 804 
x79 x36 x B9 x86 x 607 

4, 

35)1,260 25)1,475 34)1,428 62)1,688 

5. 23 82 63 9 

+ 55 =A + 83 — 35 


— Name as decimals. 


6. 2= 7 73 5 56 
== ico -—— 100 ~ ——— a T,000 


— Name as fractions. 


7, 0.7 = __ OS =. Ose = ___. 0.067 = —_ OAS = 
8.92 += 112 n=. WORK SPACE 

9.74-—n= 48 n= 

10. 60 x n = 720 oe, 

11.84+n= 21 =. 
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Problem Test 2 


1. In 1950 the population of Yuma, Arizona was 9,145. The 
population of Prescott, Arizona was 6,764. How many more 


people lived in Yuma in 1950?__ 
2. In the last 6 months, Mrs. Hart used 68, 73, 67, 78, 65, and 


quarts per 


69 quarts of milk. She used an average of 
month. 


3. Mrs. Henry used 13 dozen eggs in one week and 21 dozen 


dozen. 


the next week. In two weeks she used 
4. America’s first astronaut averaged 292 miles per minute. 
About how far did he travel in an hour? 
5. If 672 pieces of candy are packed in boxes with 42 pieces 


in each box, boxes are needed. 


6. Bill's father bought him a sport jacket for $17.95, a hat for 
$3.99, a shirt for $3.69, and a pair of gloves for $4.50. How 


much money did he spend in all? 


7. If 22 yards of rope are cut from a length of rope measuring 


183 yards, yards of rope will be left. 


8. If butter cookies sell for $1.80 a pound, Ann will get 
pound for $1.20. 


9. A Scout troop hiked for 24 miles, and then continued on 
for 33 miles after a stop for refreshments. How many miles did 


the troop hike in all? 


10. The 32 pupils of a sixth grade wish to share equally the 
expense of a class trip costing $26.88. How much should each 


pupil pay? 


Number correct: _. Date: ; 


Write your score on the Problem Test record on page 160. Fillin the second 
bar on the graph form for Problem Tests on page 160. 
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Review 


1. 736 $40.95 $36.45 
957 27.50 .97 
438 50.07 15.86 
989 60.00 7.50 

4325 449.79 +36.85 

2. 302 $17.50 $120.10 

—176 —9.87 —79.85 

3 56 $9.10 325 

x95 x 80 x 672 


Progress Test 2 


— In Ex. 1 and 2, name an equivalent frac- 
tion in lowest terms. 


24 45 

4 Ae 36 = 2. 81 — 

3. 32 45 5. 8 
+72 = _ 28 


6. Show the solution set for this sentence 
if » stands for any whole number. 


nx9< 45 


Number correct: . Date: 


a5 2 23 
ee 
5. Name as decimals. 
25 Gi80 Avtoo 
6. Name as mixed forms. 
4.700 pe 6.405 
7. 7224 8)675 32)$16.96 


7. Name, using digits and a [g 
decimal point: nine and fifty- 


five thousandths. 


g. What part of a yard is 24 


inches? 


9. At $1.20 a pound, you get 


pound of steak for 


$.90. 
10. Find the average of 66, 58, 
75, and 97. 


y 
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Write your score on the Progress Test Record on page 160. Fillin the second 
bar in the Progress Test graph form on page 160. 


Measuring line segments 


Measure the line segments below to the nearest inch, half inch, quarter inch, 
and eighth inch. 


1 A B 
a_ inch ee eS b half inch ioe WORK SPACE 
c quarter inch —___— d eighthinch ___ 
2 Cc D 
a_ inch a b half inch fae 
c quarterinch —_— d eighthinch —__ 
3 E F 
a_ inch ee b half inch = 
ceduarterinch == 2— d eighthinch ___ 
4 G H 
a_ inch pie Pe b half inch Ln oe 
¢ quarter inch ____ d eighthinch ___— 
5. | —— J 
a inch SS b_ half inch om Se 
c quarterinch —__— d eighthinch —_— 


6. Find the sum of your answers in Ex. 1 to 5 for: 


part a Dare es part c pajudih === 


7. Why didn’t you get the same number for parts a, b, c, and d? 
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Perimeter of rectangles and squares 


The sum of the lengths of the sides of a polygon is called the 
perimeter of the polygon. 


1. The perimeter of rectangle ABCD at the right is: 


a , or inches. 


2. Other ways to find the perimeter of rectangle ABCD are: 


inches. 


e 2 x (30 + 15), or 


e (2 x 30) + (2 x 15), or inches. 


3. A baseball diamond is really a square. The distance from each 
base to the next is 90 feet. If you hit a home run, how many feet 
would you have to run? 


feet. 


oP cies eee , OF 


e (4x 


), or feet. 


4. Mr. Allen wants to make a yard for his dog. How much 
fencing will he need if he makes a rectangular yard 20 feet 
long and 4 yards wide? (First express the 4 yards as feet.) 


5. How much fencing will Mr. Allen need if he makes the yard 
square with 18 feet on a side? 

6. What is the perimeter of a rectangle that is 20 yards long 
and 50 feet wide? 

7. What is the perimeter of a rectangle 14 feet wide and 7 yards 
long? 

8. What is the perimeter of a rectangular flower bed 12 feet 


long and 96 inches wide? 


50 


D 


30 in. 


15 in. 


15 in. 


WORK SPACE 


“Ul OF 


Finding the perimeter 


— Name each polygon below and then find its perimeter. WORK SPACE 
32 in. 
1 2 Name 
oO 
ci 
Perimeter 
24 tt. 
2. Name 
x 
~ 
Perimeter 
22 in. 
3 s N Name 
N — 
N 5 
Perimeter 
22 in. 
7 Name 
Perimeter 
5. Name 
Perimeter __ 
6. Name 
Perimeter 
27 in. 
7. Name 
Perimeter 
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Area of rectangular regions 


1. Ann has marked off a plot of ground 8 
feet long and 6 feet wide for a vegetable 
garden. To find how many square feet there 
are in the plot, she made this drawing. 


There are 8 square feet in the top row, and 


there are 6 rows of 8 square feet each. The 


area is 6 x 8, or square feet. 


— Find the areas of rectangular regions 


— Look at these related units of area. 


1 square 
foot 


1 square foot makes 144 square inches 


1 square 
yard 


1 square yard makes 9 square feet 


— Solve these sentences. 


having these dimensions. 9. 16 sq. yd. make sq. ft. 
pail al ‘nie 10. 153 sq. ft. make sq. yd. 
2. WATE ott aq. Bt 11. 20 sq. ft. make sq. in. 
+ it ae ae 12. 2 sq. yd. make sq. in. 
a EA Aa ie sa — Find the area of these rectangular regions 
5. 36 yd. 18 yd. sq. yd. in the unit indicated. 
6. 44 ft. 19 ft. sq.ft. | 13. 81ft.by 45 ft. sq. yd. 
7. 9OIN, 90 in. sq. in 14. 15 yd. by 9 yd. sq. ft. 
8. 123 yd. 84 yd. sq. yd. 15. 12 ft. by 8 ft. sq. in. 
WORK SPACE 
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Area and perimeter 


— Find the perimeter and area of the rectangular regions with the dimensions 


given below. 


LENGTH WIDTH PERIMETER AREA 


De eZine 
2. | 14 ft. 
3. 2 yd. 
4 Zatit 
5 1 yd. 
6 4 yd 
7 5 in 
84 12 tt 
9. | 24in 
10 6 ft 
11 8 yd 
12 7 in 
13 9 in 
14. | 18in 
15. 6 yd. 
16. | 30 ft. 


8 in in. Sq. 
18 ft. mt. sq. 

Sift. ite sq. 

9 in in. sq. 
20 in. in. 

7 Mit. tite Sq. 

4 ft. in. 

6 ft. yd. sq. 
48 in. its Sq. 

4 ft. in. 

5 yd. Ei Sq. 

2 yd. in. 

4 ft. in. sq. 
30 in. ft. Sq. 
18 yd. ft. sq. 

6 yd. yd. sq. 


sq. | 


in. 


ft. 


ile 


in. 


sq. in. 


sq. in. 


sq. in. 


in. 


WORK SPACE 


53 


Problem solving 


Figure A below represents an empty lot 
which is 90 feet long and 50 feet wide. 


90 ft. 


50 ft. 


Figure A 


— Solve the problems in Ex. 1 to 5. 
1. What is the perimeter of the lot in feet? 
in yards? 
2. What is the area in square feet? 
in square yards? 
3. How much would it cost to enclose the 
lot if fencing costs $3.50 a foot? 


4. |fa pound of grass seed covers 75 square 
feet of ground, how many pounds would be 


needed to cover the lot? 
5. If grass seed costs $2.10 a pound, it 


would cost to seed the lot. 


Figures B and C represent an aerial view 
of Central School and its property. 


750 ft. 


Central School 


430 ft. 


Figure B 


Figure C 

— Solve the problems in Ex. 6 to 10. 

6. What is the perimeter of the ground on 
which the school is built (Fagure B)? 

7. What is the perimeter of the school 
property (Figure C) 

8. What is the area of the ground on which 
the school is built? 

9. What is the area of the entire school 
property? 


10. How much will it cost to enclose the 
school property if fencing costs $3.00 a 


foot? 


WORK SPACE 


54 


Adding measures 


1. In the example at the right the first answer, 


Aft. 13 in., is renamed as 5 ft. 1 in. since 13 inches make 2 ft. Sin. 
eZ tty ell 
___ foot ____ inch. You can say that 5 feet 1 inch is the 4 ft. 13 in., or 5 ft. Lin. 


simplest form for naming the sum of 2 feet 5 inches and 


2 feet 8 inches. 


— Express the answers to the following in simplest form. 


2. 


a 
Hift=s.in. 
+ 2 ft. 6in. 
2 da. 14 hr. 
+2da.16hr. 
2 yr. 8mo. 


+1yr.10mo. 


b 


T/A oe oye 
+4 lb. S8oz. 


9 hr. 40 min. 


+4hr.35 min. 


12 min. 34 sec. 
+-9 min. 52 sec. 


5. 4 yd. 2 ft. 1 gal. 3 qt. 
+ 8 ft. + 3 gal. 2 qt. 
6. 2 wk. 5 da. isqtele pt 
+ 5 da. +3 qt. 1 pt. 
7. 4\lb.10 oz. 2 da. 15 hr. 
+2\b. 60z. +1da.12 hr. 
8. 1 yd. 2 ft. 8 in. 2 hr. 40 min. 50 sec. 
+ 2 yd. 2 ft. 8 in. +3 hr.30min. 2 0 sec. 
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Subtracting measures 


1. To subtract 1 year 11 months from 3 years 9 months, as shown 
in the example at the right, you know that you must rename 3 years 


9 months as years months. What is the answer? 


—. Find the answers to the following examples. 


a b 
2. 8lb.4 oz. 4da. 6hr. 
— 5 lb. 6 oz. —1da.10hr. 
3. 6hr.18min. 5 ft, S1n. 
= 2 br. 37 mins — 3 ft. 7 in: 
4 4 yd. 1 ft. 7 qt. 
—1lyd. 2 ft. —3 qt. 1 pt. 
5. l4yr. 5mo. 9 yd. 1 ft. 
—7yr.10mo. — 3 vel. 2 Tt, 
6. 11 yd. 30min. 1 0 see. 
— 2 yd. 1 ft. — 1 min. 45 sec. 
7. Swk. 3 da. 2hr.10min. 5 sec. 
—5da.10hr. —2O0min. 15 sec. 
8. 5Shr.2 min. 15 sec. 3 gal. 1 qt. 
— 5 min. 30 sec. — 3 qt. 1 pt. 
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2 21 
Zyr. Ymo. 


— lyr. 11 mo. 
1 yr. 10 mo. 


c 
3 gal. 1 qt. 


— 1 gal. 2 qt. 


4da. 8hr. 


—2da.15hr. 


12 lb. 8oz. 


—4Alb.10 oz. 


8 tt. 


= 7 Tt. & In. 


5 wk. 
— 2 wk. 5 da. 


2 yd. 1 ft. 3 in. 
— 2 ft. 6in. 


5 da. 1 O hr. 20 min. 
—2da.18hr. 30min. 


Distance, rate, and time 


A hee ota | 1. At the rate of 80 miles an hour, a train will travel 
Distance = Time x Rate 


miles in 5 hours. 


B i Siti AT eS, 2. A bus traveled 240 miles in 6 hours. The average 
Rate = Distance + Time 


rate was miles an hour. 


th i ee ee ee ee 


3. If a Hiking Club averages 3 miles an hour on a 12- 


hours. 


iGo: : 
lA Time = Distance + Rate 


4. |f each car traveled for 7 hours, then: 
ae 60 mph 
eS 


mile hike, the hike should take about 


car A would go miles. 
car B would go miles. 40\mph 
car C would go miles. 


ee 

AEE 

dln 
B, and C to travel 300 miles? 

ABE 


——— ———_— —_—_- wet 


6. What would car D’s speed be if it traveled 


— 
© 
— 
=Or 
= 
=OF 
— 
=OF 


\_| 
© 
©) 
; “S/S 15 mph 
5. How many hours would it take cars A, [ | i ap was 
© 
ACTS 
f on 


WORK SPACE 
L75.miles, in ‘5 hours? __ =.= 312 miles 


in 6 hours? 


7. If car A traveled for 3 hours and stopped, 
how many hours would cars B and C have 
to travel to catch up to it? 


Ba oa 
8. Car A travels how many miles per hour? 


_____ how many miles per minute? 


how many feet per second? ___ 
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Bar graphs 


Here is a bar graph that shows how many boxes of cookies were sold by four 
Girl Scouts. 


Girl Scout Cookie Sale 


Number of boxes sold 


1. How many boxes of Girl Scout cookies did each girl sell? WORK SPACE 


Alice Jean Mary __ Sally —___ 


2. How many boxes did the four girls sell all together? —— 
3. How many more boxes did Mary sell than Jean? a 
4. How many more boxes did Sally sell than Alice? Ssonmecel 
5. Alice’s sales were what part of the total sales of the four girls? 
6. Jean sold ____ times as many boxes as Alice. 


7. If each box sold for $1.20, what was the total amount collected 


by the four girls? 


8. If the troop kept $.50 from each box sold, what was the total 


amount the four girls earned for the troop? __—_ 


John's Marks on Progress Tests 
ed ee i a, a an (a a Ge HQ 


1 Se 

+ oe 

9. Complete John’s graph to show @ 3 {eee eee 0 “Her inte: et Soe 

| ete 

that his mark on Test 4 was 80; Test 5 ‘5 4 a a A 
was 70; Test 6 was 70; Test 7 was § 5 
90; and Test 8 was 100. £6 
= F 
8 
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Line graphs 


— Complete the line graph below to show the following total absences in Miss 
Green's sixth-grade class last year. 


Sept. — 16 Nov. — 14 Jan. —18 Mar. — 17 May — 10 
Oct. — 12 Dec. — 20 Feb, —15 Apr. — 8 June— 8 


— First locate the points on the graph showing the absences for each month. 
Then join the points together with line segments. Be sure to include a title and 
any necessary labels. 
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Pictographs 


Mathematics Test Grades 


Each (0) represents two pupils. 
—__ C 


1. How many pupils had test grades of A?____ B? 


. How many pupils had below C as their grade ? 


. How many pupils took the test? 


. How many more pupils had B than A as their grade? 


. How many more pupils had C than A as their grade? 


an wo FP WwW DN 


. What part of the class had A as their grade? 


7. Decide what things you should consider when choosing a symbol for a picto- 
graph. Then make a pictograph below to show something about your class. 
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Review 


— Write the decimal numeral that names the same number as: 


1347 2. 230 jour 35 Vili ls 
—- Round 5,463 to the nearest: 
5. thousand 6. hundred 7. ten 
— Find the average of: 
ce 2 Noy Ae 10247;,85,. 902 = = 
— Name the missing numerator or denominator. 
2 5 7 21 4 
TS ane 8 56 Taine T= (95) 
18 9 24 50 10 16 1 
12.50 =~ 36.5 12 [Ses S05 


-—— Name the number that will make each sentence true. 


13. n+12=40 n=___ n- 8=15 n=___ 
14. n+ n=18 n=___ 42-—- n=14 n=___ 
15; 48 2 ya eo en eo 
I NE Ves Fie ip 2e— 


17. If A = {0, 2, 4, 6} and B = {4, 5, 6, 7, 8} then: 
Recs Bic ce eee ee IAB ie te ee 


— Place the decimal point so that each statement is sensible. 


4, MCIV 


8. ten thousand 


WORK SPACE 


18. Tom grew an ear of sweet corn 1245 22. Mr. Betts drove 1654 miles in 3 hours. 


inches long. 


23. In one hour 1 6 7 inches of rain fell. 


19. A sixth-grade boy is 6 8 2 inches tall. 


20. George weighs 9 5 5 pounds. 


24. Ann paid $1 49 for a pen. 


21. Dave was paid $150 for working two 25. Jane’s workbook is 105 inches long 
hours. and 8 2 5 inches wide. 


61 


Estimating quotients named by three-digit numerals 


1. If you want to divide 32,508 by 63, first estimate the 


quotient. Think: Estimate 
63j32,508 ges 


e 32,508 is about 32 thousands 
e 63 is about 6 tens 
e 32 thousands ~ 6 tens is about 5 hundreds. 


e 500 x 63 = 


e the quotient will be -some. 


In the box at the right, show the estimated quotient, 
solve the example and check it. 


2. Estimate the quotient for 12,000 divided by 25. 
pei : Estimate 
e 25 is between 2 tens and 3 tens 25512,000 rec 
e 12 thousands + 2 tens is 6 hundreds 
e 12 thousands + 3 tens is 4 hundreds 
e the quotient is greater than 400, but less than 600. 
It might be 400-some, 500-some or 600-some. 


400 x25 =____. 500 x 25=__ ss BOD x Z5=__ 


e the quotient will be -some. 


In the box at the right, show the estimated quotient, 
solve the example and check it. 


— First estimate the quotient, then compute and check your answers. 


a b c 


Estimate 


AT)ES,569 cheer 


Estimate 


oe a ee ar 


3. 
Estimate 


38)12,388 check 


Estimate 


94939,950 chee, 


Estimate 


87)64,032  croce 


4. 
Estimate 


78)18,018 che 
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Quotients named by three-digit numerals 


— Compute your answers and check on a separate sheet of paper. 


a 


1. 48)13,248 


2. 23) on bos 


sh is) yay 


Ae AS) TOR 99 


5. 32)26,368 


b c d 
63)20,664 7 DBR 02 39)16,926 
54)23,166 87)15,486 95)/ 71235 
78)36,114 29)20,938 37)20,054 
61)11,956 58)19,778 76)69,616 
25) LSI S75 98)28,126 84)44,268 
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Zero in the quotient 


— Study the examples that are done for you. Then compute your answers and 
check on a separate sheet of paper. 


a b Cc d 

607 

1. 35)21,245 58)12,122 A7)23,829 82)66,256 
21 000 
245 
245 
0 

«2g, 73951,173 29)11,774 76)23,180 94)9,588 

3. 67)60,501 34)24,106 79)8,532 52)21,060 
770 

4. 45)34,650 52)18,200 54)12,420 } &#| 62)20,460 
31500 
3 150 
3 150 
0 

5. 47)37,130 83)25,730 94)30,080 69)27,600 


Division with nonzero remainders 


— Compute your answers and check on a separate sheet of paper. The first one 
is done for you. 


a b Cc d 
1. 
32473 
32) Onsrval 25)10,407 58)36,835 7:2)6 7 nO 
9 600 
DEA 
640 
Sel 
128 
S 
2 
43)22,410 61)15,986 84)10,341 26)18,489 
3. 
35)15,549 47)14,807 64)34,757 7 45h 
4. 
55)50;7 163 82)59,953 ee) ewae 28)6,1 69 
5. 
A 2A2R Gis 93)29,863 19)8,894 38)27,059 
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Division with money 


— Compute your answers and check on a separate sheet of paper. The first one 
is done for you. 


a b c d 


ie 
$ S,16 
23)$187.68 42)$179.76 71)$408.96 85)$260.95 

184 00 

3 66 

z 30 

1 se 

L 38 


_ _ @) 


2 


56)$214.48 68)$170.68 33)$245.85 62)$499.72 


3 


28)$178.92 45)$231.75 16)$147.36 49)$295.47 


4. 
26)$182.78 39)$189.93 28)$74.48 73)$259.88 
5 


49)$199.92 51)$461.55 72)$149.04 93)$473.37 
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Divisors named by three-digit numerals 


— Compute your answers and check on a separate sheet of paper. The first one 


is done for you. 


a 


1. 412 
356)146,672 
142 400 

Le NGO 

3 560 

712 

712 

0 


2 


397)358,491 


3 


517)434,280 


4 


479)113;,592 


5 


512)145,408 


426)264,972 


5'3'5) 2416965 


708)131,688 


395)375,645 


628)471,000 


562)226,486 


627) 28055 14 


912)220,704 


805)589,650 


873)268,011 


231)$140.91 


163)$881.83 


1549274902 


438)$205.86 


843)$581.67 
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| Problem solving 


1. The Ryans went on a cross-country trip last summer. If 
they traveled 8,832 miles in 23 days, how many miles did 


they average per day? 


2. If Mr. Ryan’s car averaged 16 miles to a gallon of gaso- 
line, about how many gallons did he use on the 23-day trip? 


3. If the Ryans’ food and lodging cost $661.25 for the trip, 


what was the average cost per day? 


4. During a magazine sale the 18 classes in Cedar School 
sold 1,836 subscriptions. How many subscriptions did each 


class average? __ 


5. During last month the Grant School had a total attend- 
ance of 7,752 in 19 school days. How many students per 


day was the average attendance? 


6. Last year it cost Mr. Barry $907.20 to build an extra 
room on his house. What was the average cost per month? 


7. If the Gordon High School basketball team scored 1,728 
points in 24 games, how many points did they average per 


game? 


8. The 345 pupils in the Hamilton School deposited $258.75 
in the School Savings Bank. What was the average deposit 


per pupil? __—S 
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Multiplying measures 


Jerry has football practice 1 hour and 15 minutes each day, five 
days a week. How many hours does he practice in a week? 
The example at the right shows that he practices 5 hours and 75 


minutes in a week, or 6 hours and 15 minutes. 5 hr. 75 min., or 
6 hr. 15 min. 


1 hr. 15 min. 
x5 


— Name the products in simplest form. 


a b Cc 
1 2atelaipt: Syae atts 1 wk. 5 da. 
x3 x4 x2 
2. 8lb. 10 oz. 2 da.14hr. 5 hr. 28 min. 
5 <iZ eS 
3. 4yr.7 mo. 3 min. 32 sec. 2 yd. 9 in. 
x 4 x5 x 6 
4. 3 wk. 4 da. 5 gal. 3 qt. 4 yd. 1 ft. 
x5 x 6 x7, 
5: 3 qt. 1 pt. 2 hr. 40 min. 5 da. 8 hr. 
xe) <5 x4 
6. 12 |b. 9 oz. 6 yr. 11 mo. 8 yr. 9 mo. 
x 4 SCS) x5 
a b 
7. 2 yd. 2 ft. 9 in. 1 hr. 51 min. 42 sec. 
eS x 6 
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Dividing measures 


The examples at the right show two ways to divide 4 gal- 
lons 2 quarts by 3. 


? 


e In example A, the 4 gallons 2 quarts are renamed as 3)4 gal. 2 qt. 
3 gallons 6 quarts and then divided by 3, showing a quo- 
tient of 1 gallon 2 quarts. 1 gal. 2 qt. 
e In example B, the 4 gallons 2 quarts are renamed as 3)3 gal. 6 at. 
18 quarts and then divided by 3, showing a quotient of 6 qt., or 1 gal. 2 at. 
6 quarts, or 1 gallon 2 quarts. 3)18 at. 


— Name the quotients in simplest form. 


a b c 

1. 5)8 hr. 20 min. 3)2 da. 6 hr. 2)3 wk. 5 da. 

2. 3)5 gal. 1 qt. 5)1 1 yd. 2 ft. 7)5 ft. 3 in. 

3. 6)8 Ib. 4 oz. 6)2 0 hr. 30 min. 7}1 1b. 5 az. 

4. 4)6 yd. 2 ft. 3)5 wk. 4 da. 2)9 gal. 2 qt. 

5. 3)19 qt. 1 pt. 7)25 min. 5 sec. 8)9 yr. 4 mo. 

6. 
4)6 yd. 2 ft. 8 in. 7)10 gal. 5 qt. 1 pt. 4)13 wk. 3 da. 4 hr. 
7. 
3)10 yd. 2 ft. 6 in. 2)3 da. 6 hr. 40 min. 5)14 gal. 1 qt. 1 pt. 
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Problem Test 3 


1. Mary’s mother bought articles costing $1.07, $2.89, $.89, 
and $3.95. How much change should she receive from a ten- 


dollar bill? 
2. If a regulation bowling ball weighs 16 pounds, what would 


be the total weight of 36 bowling balls? 


3. The Silver Chief travels 1,159 miles in 19 hours. What is 


its average rate of speed per hour? 


4. A car was driven 405 miles at an average speed of 45 miles 


per hour. How long did the trip take? 


5. A professional football field is 300 feet from goal post to goal 
post and 160 feet wide. What is its perimeter? 


6. How many 1-foot square tiles would be needed to tile the 


floor of a storage room 23 feet by 6 yards? ___ 


7. Flying at an average speed of 580 miles per hour, what 


distance will a plane travel in 6 hours? 


8. Mrs. Kane bought a 43-pound chicken and a 53-pound 


chicken. She bought pounds of chicken in all. 


9. Dora’s baby brother weighed 6 pounds 14 ounces at birth. 
Now he weighs 19 pounds 3 ounces. He has gained ___ 


pounds ounces since birth. 


10. Peter spends 4 hours and 30 minutes a day in school, five 
days a week. How much time does he spend in school in a week? 


Number correct: . Date: ; 


Write your score in the Problem Test Record on page 160. Fill in the third 
bar on the graph form for Problem Tests, page 160. 
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Review 


1. 479 709 $12.32 
825 805 7.56 

763 780 23.50 

485 576 84 

397 408 54.92 

+768 +970 + 9.05 

2. 752 3,215 $60.10 
=297 =1,786 ~37.95 

3. «356 450 794 
x98 x 309 x 680 


Progress Test 3 


1. 57)$T65.30 2. 46)29,854 


3. 49)19,992 4. 432)24,192 


5. 4 ft. 9 in. 


x9 6. 4)6hr. 40 min. 


Number correct: . Date: 


4. 

46)$149.50 64)18,75/7 
5 24 8 

+33 -4} 
6. 2 Tt. 7 Ih. 5 lb. 3 oz, 

+4 ft. 8 in. — 2 Ib. 7 oz. 
7. 5min. 30sec. 8. 

x 6 3)7 ft. 6in. 


7. Find the average of 55, [7 


49, 62, and 66. 
8. How many square yards 

of linoleum are needed for a 

kitchen floor 24 feet by 6 |8 


yards? 

9. What is the perimeter in 
yards of a parking lot 144 |9 
feet long and 60 yards wide? 


10. Driving at an average 
rate of 40 miles an hour, 
Mr. Jones can travel 360 


miles in hours. 


Write your score in the Progress Test Record on page 160. Fill in the third 
bar on the graph form for Progress Tests, page 160. 
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Finding the product of two fractional numbers 


To find the product of two fractional numbers, first find the product of the 
numerators; then find the product of the denominators. 


— Find the products in Ex. 1 to 4. The drawings at the right will help you. 


1) eee Opler at 2 
Folin 5 hp = aan = —k JT 
1.5085 = 5X3 =3y0 = —— - 
as 
<— | 
Ire aplye tl elt [CS a 
2.5083 = 3X3 =2x3 = —— <i> 
= == 
et aoe ee PS Se ee 
Sn Og ep oS <3> 
ne 
a TTT 
of ate oe ES <—}—_> 
ASO ais <aee ae : 


— Name the products of the fractional numbers below in lowest terms: as an 
equivalent fraction, in mixed form, or as a numeral for a whole number. 


a b Cc 
Dee 13 Boab): 
27g oan et 6X6 = 
7 2 5 8 10 13 
eae 6X9 = 13 * 10 = 
ey: beer = A oF 
7. 5Xg= 3Xio = 5 iA iqeia 
5ra3 WA ee 2A +7e- yk 
a2 <2 — Bet a a 
89 se) ele Oe cia 
9. 5X3= mee a eg) 
i OR 10 AL) eg 
10. 3X5= io <3 = 3 Xie — 
a b 
10.3 S108 
11. > Xq= 5Xii= 
dey 5 Cheats ee 
12. 3X5 = aX5 = 
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Multiplying a whole number by a fractional number 


Shown below are two ways to find what number is § of 18. 


— Name the product of each number sentence below in lowest terms. Use either 
way shown above. 


a b 
1. 2x24 zx 30 = 
2, §x 18 = 5 x 28 = 
3. 2x 4= i9 X 29 = 
4. £x 36 = $x 11 = 
5. 2 x 30 = 5 x 20 = 
6. 4x 10= 3 x 40 = 
7. 5x 12= 5 X 15= 
8.x 8= 2x15 = 
9 =x 35 = <x 10 = 
10. $x 36 = 2 x 22 = 
11. Joan uses 4 of a ball of yarn to knit one mitten. How many [4, 12 


balls must she buy to knit 3 pairs of mittens? 


12. It takes Andy 2 of an hour to mow the lawn at his home. 
Last year he mowed it 22 times. How many hours did he spend 


mowing the lawn? 
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Practice 


— Name as fractions. — Name as mixed forms. 
a Di a b 

1, 12= Dh = 11. = = 20 _ 
2, 43 = 32 = 12. = = 23 = 
c= 5S 13. + = ae 
4, 32 = 43 = 14, > = a 
5, 62 = 83 = 15. 5 = ae 
6. 78= 52 = 16. 72 = Se 
7. 68 = eae 17. 2 = 23 _ 
8. 72, = 45 = 18. 2 = 47 
9, 210 = 5S = 19. 2 = 80 _ 

10. 34,= 92 = 20. 2 = BS 

— Find the cost of each of the following. 21 


21. 2 dozen oranges at 60¢ a dozen. ae tek 


22 
22. 2 pound of cookies at $1.20 a pound. 

23 
23. 27 inches of ribbon at 44¢ a yard. 

24 


24. 8 magnetic hooks at 54¢ a dozen. ueew tas 


75 


Multiplying whole numbers and mixed forms 


The number sentence in the box shows how to multiply 
a whole number and a number in mixed form. 

The number 3i is named as the fraction Z, and the num- 
ber 10 is named as the fraction 42. Then the two frac- 
tional numbers are multiplied in the usual way. 


— Solve each number sentence. 


a b 
1. 23x12 = 8x 3i= 
2. 18 x 63 = 48 x 30 = 
3. 14x15 = 20 xX 23 = 
4.16x 1} = 63 x6 = 
5. 53x12 = 32 x 43, = 
6.9 x 33 = 24x 12 = 
7. 72x 14= 24x35 = 
8. 40 x 22 = 7XxQ9= 
9.52 x6 = 36 x 12 = 
10. 18 x 42 = 68x 7 = 
11. 20: x8 = 50 x 23 = 

WORK SPACE 
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A shortcut in computing 


Study the multiplication sentences in boxes A, B, 
and C. 

They show a shortcut you can use when you first divide 
by common factors before multiplying. 


— Use the shortcut to solve each sentence. Name the products as a fraction in 
lowest terms or as a numeral for a whole number. 


a b Cc 
Laxt= bxde ike 
2.3x2= 2x2= £x 24 = 
 xde axi- $x 
4.2 x38 = &xé- 2 x 48 = 
xi axee xd 
6. 2 x 36 = > x 30 = ox $= 
7.EXB= a XS = Z x 63 = 
6. xe axe Sx he 
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Using multiplication 


1. To estimate the cost of 33 yards of canvas a 
at $1.95 a yard, think: 31 x 195 = 2 x 478 = 48% _ 6092 
e 3! yards is about 3 yards. Cost: $6.10 


e $1.95 is about $2.00, so 3 yards will cost 
195 


about 


x 32 
(8x 195) > 243 
(3 x 195) > 585 


cost of the canvas? ___ (32 x 195) 60 93 
In determining cost, fractions of a cent Cost: $6.10 


are rounded to the next higher cent. 


2. Study examples A and B. What is the 


_— First estimate, then find the products as shown in box B above. 


a b Cc d 
3. $.75 $1.25 $4.40 $5.25 
x 23 x 53 x 6% x 43 
A. $3.74 $.89 $3.04 $2,532 
x 62 x 72 x 4 x 52 
5. $2.95 $4.57 $8.09 $3.79 
x 33 x 53 x 63 x 48 
6. Mary bought 23 yards of drip-dry cloth at $.95 a yard. She [& 7 


paid 
7. For his dog James bought 23 pounds of meat at 59¢ a pound. 
He paid 
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Factors named by fractions and mixed forms 


1. Mary uses 23 cups of sugar to make fudge. If 
she makes only 4 of the recipe, how much sugar = 
should she use? 

She needs to find 4 of 2}. Complete the multipli- 
cation shown at the right. 


Mary needs cup of sugar. 


— Name the products in lowest terms. Use a shortcut whenever possible. 


a b 
2.x 33=3X35=5- 2x 33 = 
ixMapBa}- 3 X35 
4.2x12= 32x2= 
ae 5§xi= 
6. 7 X 33 = 31x 8 = 
72x 4) = § x 43 = 
8. 3X 375 = Bl x 14 — 
9.25%3= ie Seat = 
10.3 X25 = 23 x 18 = 
11. 5 x 45 = 2x22 = 
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Factors named by mixed forms only 


1. Dick says he can ride his bicycle at the 
rate of 95 miles an hour. At that rate, how 


far can he ride in 23 hours? 
Complete the multiplication at the right. 


2. Find the distance Tony can ride his bi- 


Complete the multiplication. 


— Name all products in lowest terms. Use a shortcut whenever possible. 


a b 
4 
3. 31x 22=3x9 = B= 31 x 2} = 
1 
i ¥ 
i i 
6. 15x 33 = 33 x 42 = 
7. 34x 23 = 22x 12 = 
8. 81 x 34 = 33x 12= 
9, 51 x 23 = 47x li= 
10. 33 x 23 = 32x 4 = 
11. 33 x 53 = Bix dba 


Il 
oO 
win 
x 
fe) 
BIW 
II 


12. G2 % 22 


Reciprocals 


— What number will make each sentence true? 


a b 
1.5x4=n (i ZxSan fet: 
2.74xig=n US oxie= p= — 
3.123 xp5=" n= __ oi Xam n= 


Two numbers whose product is 1 are called reciprocals of each other. 


— Ring each pair of numerals that name reciprocals of each other. 


5 9 1 1 1 2 
4. 9 5 8 7 5 5 1; 3 

3 3 7 12 1 3 2 
5. 3 3 ie oh zo 40 Tos 

11 32 1 3 11 11 
6. 3 hal 100 100 50 50 67 267 


— What is the reciprocal of each number named below? 


a b c 
pe meres oes pene 
ee ee Dh eee 7 ee 
9 ees a 
LO) Teo ce* oo fa eres a 
ea dey ating 102° 
a ea ge | ASA ee aa 


Oo 


1 
500 X 200 = n=. 


ae 
1B 3 
e 
qo ae 
a 

La 
8 

oa 
ch) eee 
Berges 
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Practice 


— Solve each of these sentences. Express products in lowest terms. 


a b 
1.sxn=1 = @x%ecl ws oo 
3 ~ ~ 5 a 4 
2.nx32=1 n= né 72 = n= 42 
n 2 10 8 2 16 2 
-ghg-g = 7s, e @--——— 5 x 
n.,5 15 7 3 21 9 
4q%3°-3 te soe" a 2 TI 
5 
5 Ex gen ne 
6 
6 25X =n n= 
7 
8 
8 52x 12=n n= 
9 Ay 3 an n= : 
9 20 ———— 
7 10 
10. 79 X18 =n n= 
11 
12 Le Tt ea a - 
" 7 8 
13 
14 
15 
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Problem solving 


1. If you buy eight rolls, what part of a dozen have you bought? 
__._ If the rolls cost 72¢ a dozen, how much should the eight 


ollsicost/- =a 

2. The distance from Westfield, New Jersey, to Chicago, Illinois, 
is870 miles. If Mr. Stutz drove 2 of the way on the first day, how 
far did he drive? 

3. Fran’s skirt material costs $4.32 a yard. If she needs 13 


yards, how much will the material cost? __—__ 

4. Acertain recipe calls for 3 pound of chopped meat. If Bonnie 
wants to make 23 times the usual amount, how much chopped 
meat will she need? ___ 

5. On a 56-problem test, Dave got Z of the problems correct. 


How many problems did he do correctly? 
6. Mrs. Newton cooked a 43-pound roast and the family ate 


2 of it. How many pounds did they eat? 


7. Steven usually takes 13 hours to mow his lawn but because 
of interruptions it took 11 times as long. How many hours did 


it take? 
8. If Mr. Steele drives for 32 hours at a rate of 45 miles an hour, 


how far will he drive? 
— Express each answer in lowest terms, if possible. 
9. 6 ounces is what part of a pound? a PE 
10. 2 days is what part of a week? Laas 
11. 8 inches is what part of a foot? eeew., 
12. 35 minutes is what part of an hour? = ___ 
13. 9 hours is what part of a day? wah nn 
14. 20 inches is what part of a yard? ares; 
15. 10 months is what part of a year? eae 


16. 45 cents is what part of a dollar? ae ot 


2 
3 
4 
5 
6 
7 
8 

10 

12 

14 

15 16 
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Simplifying complex fractions 


In simplifying the complex fraction at the right, 
the number used as a factor (2) is the reciprocal of 
the denominator shown in the complex fraction (3). 


— Simplify each of the following complex fractions. Name your answer in lowest 
terms. : 


a b 
2 a 
3 10 
a as 
4 3 
5 6 
8 7 
2—7—= 7 = 
2 8 
7 2 
8 11 
7 = 5 = 
3 9 
1 7 
20 12 
— = z= 
5 5 
4 
5 a 5 
2 11 
7 
3 6 
9 
= == 
 j 
il 1 
ie 7 
cslem “euia z= 
9 4 
5 7 
8 8 
» == 7 
12 3 
14 G 
9. z= mE 
8 3 
9 
2 9 
5 16 
10. —j— = 3 = 
15 a 


Using reciprocals to divide fractional numbers 


1. To solve the sentence, ? + 2 = n, first study the 
true sentence at the right. 


e Are Zand & reciprocals ? 
e Does i x § name the same number as i + 3? 


e Then to divide 2 by 3, you can find the product 
of 4 and &. 


8 
3 
% 

x<S 
a 
8 
15 


2. Study the solution and the check. 


— Solve each of these sentences. Name all answers in lowest terms. Then mul- 
tiply to check. 


3. 5 a ° =m Solution: 
Check: 

4, 3 a Z = Solution: 
Check: 

5) 2210 ete 

5. Dp*Ti= t Solution: 
Check: 

3. 4 a 

6.5975 = h Solution: 
Check: 

7. 2 +4 =m Solution: 
Check: 

8. cat zs, at =a Solution: 
Check: 

22 Sin aeht 

9.57 5=1 Solution: 
Check: 

a evi 

10. 76¢+37= h Solution: 
Check: 
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Dividing fractional numbers 


— Solve each of these sentences. Name all answers in lowest terms. 


a 
4. 2-252 a2. 
7 i ig 7 
9 3212 4..2_ 
4 6 15 5 
‘io 37 a 
— —_ = 
- 77 i= 679= 
ee oe es ee 
* is 5 16" 10° 
975" ll” 27 
; 8. 8 _ 
* is - ta ~ ri ae 5 io 
“16 6 q PS = 


9. How many first-aid bandages 4 yard wide can Tim tear from 


a piece of gauze 2 yard wide? 


10. Using a scale of 4 inch to one mile, how long a distance is 


represented by a line segment Z inch long? 


11. The boys ina science class have 2 ounce of powdered sulphur 
which they want to put into small envelopes, each holding one 
teaspoonful, or 4 ounce. How many teaspoonfuls of sulphur 


will they have? 


12. If one quart of water is needed for 4 cup of plant food, how 
many quarts are needed for 3 cup of food? __ 
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Practice 


— With this in mind, solve these sentences. 


The first one is done for you. 


2 5 
2 5 xXb=5 
3. ¢Xz= 
4 dx8-= 
3 
5. 39 X@= 
6. fxg- 
5 
7. gxXI= 
8 ax2= 
s} 
9 7 Xb= 


10. cxg=s 


11. 5 xXd=5 
12. eXx3= 
13. 9x f=7 
14. gXsz= 


Name all answers in lowest terms. 


Dividing fractional numbers named by mixed forms 


1. The Boy Scouts of Franklin School climbed Mt. York to have a picnic. The 
trail was only 2 mile long, but it was so steep that the Scouts spent 13 hours 
on the climb. To find their average rate per hour, you need to divide 3 by 13. 


Study and complete the solution in the box. 


Their average rate was mile per hour. 


2. Out of 12 ounces of yarn Peggy knitted 33 flowers. To find how much yarn she 
used for one flower, you need to divide 13 by 35. 


Study and complete the solution in the box. 


Peggy used ounce of yarn for one flower. 


a b 
3,22 +8 = 28 +11= 
4, 13+ 21 = 32+3 = 
5.5 + 25 = 93 + 4g = 
6. 65 + 33 = ip + 33 = 
7.43 + 23 = 72+5= 
8. $+ 18= 12+21= 
9, 32+34 = 10: + 13 = 


Practice 


— Solve these sentences. Name all answers in lowest terms. 


a 


10. 45x n=63 
11.23 xn=$ 
12.nx 1$=23 
13.nx13=25 
14.3ixn=4 


15. 65 xXn=3 


Dividing a whole number by a fractional number 


1. To divide 10 by 3, study and complete 2. To divide 8 by 23, rename 23 as 4. Study 


the solution below. and complete the solution below. 
3. 10.,4 40 = 7_8 3 _24_ 
lO+g= 7X3" 3 -— So ae bog = T4977 = — 


a b 
3. 5+5= 8+32- 
4,15 +3= 18.28 - 
5. 9+13= 12+14= 
6. 10 + 63 = 18 + 62 = 


7. Betty bought 13 pounds of fruitcake for 
$1.68. To find how much she paid per 
pound, you need to divide $1.68 by 13. 

Study and complete the solution at the 
right. 


— Name all answers in lowest terms. Use a dollar sign and a cents point. 


8. $3.50 + 21 = $1.35 + 21 = 
9. $1.86 +1L= $2.79 + 41 = 
10. $3.50 + 13 = $5.00 + 23 = 
11. $6.00 + 3} = $4.30 + 13 = 
12. $6.50 + 12 = $1.80 + 33 = 
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Dividing a fractional number by a whole number 


1. To divide 2 by 3, study and complete the 2. To divide 33 by 2, rename 3ias Z. Study 


solution below. and complete the solution below. 
2 ape, Hee 1 ehh 2 Tak anes 
g + 3 = 5 X35 = —— Fe AG ea py 7 


a b 
3.2+15= + +12 = 
a2. 9 = 2+18 = 
5.5 +2= ie 
6. 73+10= 8H 
i ih ea 5244 = 
8. 31+6= ESA 
9,421.3 = 62=8= 
10. 10: +4 = oe 
he 42+10= 
12 t= 3+4= 


13. Ann has 83 yards of ribbon to tie 5 gift 13 
boxes. How much ribbon can she use for 


each box? ___ 


14. How many tickets 13 inches long can 14 
John cut from a strip of cardboard 35 inches 


olny? eee 
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Problem solving 


— Solve each problem. Use a division sentence if it will help you. 


1. Acertain postage stamp is Z inch long. How many would 


be in a row 153 inches long? __ 


2. If it takes Ted 2 hour to cut a lawn, how many similar lawns 


could he cut in 73 hours? 


3. Tom swam 200 yards in 2: minutes. His rate of swimming 


was yards per minute. 


__4, Certain homes are built on 13 acres of land. How many 


homes could be built on 223 acres? 


5. Steve can walk 1 block in 13 minutes. How many blocks 


could he walk in 16 minutes? ____ 


6. The 300-yard relay race was won in 33 minutes. The rate 


of the winning team was yards per minute. 


7. Mrs. May put 3 pound of candy in each Halloween bag. 


With 6 pounds of candy she can fill bags. 


8. Bobby can read 1 page in his book in 13 minutes. How 


many pages should he read in 243 minutes? ____ 


9. David was paid $2.00 for cutting the grass. If he worked 


12 hours, how much did he earn per hour? 


10. How many pieces of string 53 inches long could be cut 


from a piece of string 401 inches long? ____ 


11. Fran has 23 pounds of dog food. If her puppy eats 3 pound 


per day, how many days will the food last? 


12. A plane flew from New York to Boston, about 230 miles, in 


miles per hour. 


13 hours. It flew at the rate of 
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1 


10 


11 


12 


Review 


i; 


13. 


15. 


16. 


20. 


22. 


24. 


ten 


287 2. BiG 7 35.2 A207 4. $49.95 
359 254 839 65.00 
142 923 1,234 29.69 
+206 +760 +3,131 +37.84 
871 6. $7.50 tx 2 O70 8 $37.84 
—493 —3.86 —2,987 —16.95 
. 214 rive — 10. 423 hive Sa 11. 37 = five 12. 53 => five 
Rename using Roman numerals. 14. Rename using decimal numerals. 
6/6 1 ODA 2 OE Pe HCVaess DxEie as 
jaa (ORL 72S) Vays ae AUB= 
Bia (2s aot May Cz ieee eS AiG = 
CG =2/4,-5) G7} Ba C.= Bu C= 
17. 18. 19. 


46)6,072 39)10,456 58)$509.82 873) 216 Sonal 


2 hr. 43 min. 21. 5 ft. 4 in. 
+3 hr. 39 min. — 3 ft. 7 in. 
6 Ib. 3 oz. 23. 

x8 3)4 at. 1 pt. 
Round 5,847 to the nearest: 


hundred____———CS:SC thotuSaNdd _______'____ ten thousand 
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Problem Test 4 


1. Dave is 61: inches tall. His brother Joe is 493 inches tall. 


How much taller is Dave than Joe? 


2. For the school fair, Miss Walter’s class spent $7.14 for 42 
plants. If they sell all the plants for 29¢ each, how much profit 


will they make? 


3. The winner of a swimming race swam 300 yards in 33 minutes. 


What was his rate in yards per minute? 


4. A 400-yard relay race was won in 42 minutes. The rate of 


the winning team was yards per minute. 


5. A blue jay can fly 26 miles in an hour. At that rate how far 


can it fly in 15 minutes? 


6. Harry had a rope 52: feet long. He cut off a piece to tie a 
boat toa landing. He has 34: feet of rope left. How much did he 


use to tie the boat? 


7. Bill bought a badminton net for $1.17, two rackets for $2.87, 
and a dozen shuttlecocks at 6 for $.82. How much change 


should he get from $10.00? ___— 


8. In 44 minutes 225 gallons of water were pumped into a 
swimming pool. The water was pumped at the rate of how many 


gallons per minute? 


9. If pot roasts are on sale for 74¢ a pound, how much would a 


63-pound roast cost? 


10. Kenneth has 13 pounds of seed. How many packages of 


seed can he make if he puts 2 ounces in each package? 


Number correct: _____. Date: 


Write your score on the Problem Test Record on page 160. Fill in the fourth 
bar in the Problem Test Graph on page 160. 
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Review 


1. 246 $5784 5643 AO 
SG oe 7 124575 
790 65635 9, 20:8 
565 .49 2,476 iy; (Ege 
ASO, eS SABO | uate 
25 775 $8.07 $90.05 | & 13 : 
~639 SE ~3.84 +25 — 6 
7 379 986 OF 
. 432)8,769 46)28,750 
a 3105 x 470 XS815 
Progress Test 4 
fe Sore lye 7. In a reading test Dan read 700 words in 
ao 13 minutes. His reading was at the rate of 
Py hae words per minute. 
a 2 ae 
8. Ray walked 103 miles in 2} hours. He 
3.$+25= walked at the rate of miles per hour. 
9. Sam bought a 32-yard roll of heavy 
4. : eT Oy gummed tape. How many 1-yard pieces can 
he cut from it? 
5. $6.00 + 13 = 10. Susan uses 12 cups of milk to make a 
pudding. How much milk does she need to 
6. 7/5 +24 = triple the recipe? 
WORK SPACE 


Number correct: . Date: 


Write your score on the Progress Test Record on page 160. Fillin the fourth 
bar in the Progress Test Graph form on page 160. 
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Fractional numbers named by decimals 


1. Study and complete the table below. 


Fraction or 25 63 600 21 ce 
Mixed form mo 100 100 13 a5 1,000 10 S75 
cr 


4. The second digit to the right of the point 


2.A_________is another way of naming 
a fractional number. isinthe ____________ place. 

3. The first digit to the right of the decimal 5. The third digit to the right of the point 
point is in the _______ place. isinthe _____________ place. 


Study the pairs of examples in boxes A 
and B. Notice where the decimal point is 
placed in the answers. 


— Complete these examples. Be sure your decimal point is placed properly. 


a b Cc d e 
6. 5.6 8.7 3.04 1.857 8.995 
2.3 6.2 B.12 2.876 4.760 
+4.7 +2.2 +8.99 4-7 .245 +3.075 
7 9.8 16.5 6.42 8.16 14.423. 
—2.4 —11.6 -3.25 —2.09 —11.247 


— Solve these sentences. 


8. 5.27 — 2.18 = ____ 11. 28.54 — 17.38 = ___ 

9, 12.264 8.49 = ___ 12, 18.48 — 6.92 = ___— 
10. 15.147 + 91.286 + 7.341 = ___ 13. 8.47 +. 9.29 + 12.36 + 6.58 = __ 
8 9 10 11 12 13 
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Practice 


— Solve these number sentences. 


1. 7.60 — 4.37 = ae Sen St A, 8:92, —A 2a 13 
2.15:36.=12:87-— ee 5. 24.92 — 13.33 = 
3, 47.341 + 19.247 =.= 6. 16:012 + 13.550: = = = * 


7 PPISG2 Ie B29) at eens 10 AISB 10 BEAL ee 
gacow ol = 15 igo wine 112 17.819 = 12 ag ee a 
9, 191678 = 19590 = = 19) 38401 17-205 =.= 


13. 7.36 + 6.32 + 3.95 = Maal 15. 4.581 + 3.100 + 2.299 =__ 


14. 6.692 + 2.148 + 7.760 = __ 16. 5.504 + 6.407 + 2.707 = __ 


To find the number for n that makes 3.7 + n = 5.8 a true sentence, you should 
solve 5.8 —3.7 =n. n=2.1 


— Solve these sentences. Cae 
a b 

17,.30:4 = '=18.95 oe 2AM 6.50 Pe 

18.4.2+n=9.8 ___ j= Of = OO = sents 

19 122.397). 2 Tie es Sai aes 

20. 6.44+"7=12.1 __ 1 Aoi 137 
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Solving number sentences 


— Find the number that will make each sentence true. 


1. 5.26 + n = 9.42 


= 


2. 8.34 —m = 2.65 


3S 
I 


3.a-—7.2=2.4 


Go= 


4.64+8.4 =12.7 
b= ____. 


5. 6.457 + w = 9.668 


w= ___ 


6. 14.271 — t = 7.593 


{= ____ 


7. 15.64 + 8.20 =c 


i<e) 


. $8.72 + $4.23 =e 
é = _____. 
10. $15.16 — $7.84 = f 


fx 
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11. 


16. 


20. 


$16.40 + g = $20.00 


g= 


. $4.12 —h = $2.53 


Ae 


. $19.12 — 7 = $14.68 


j= 


. $17.13 + k = $19.68 


b= 


. $84.53 + $12.58 = p 


p = —— 


$13.12 — $11.31 = q 


gq = ——_ 


. $42.42 — $18.19 =r 


f= 


. $49.06 + $71.17 =s 


$= —__. 


. $15.49 + y = $30.17 


y= ____ 


$71.35 — z = $43.74 


= 


11 


12 


13 


14 


15 


16 


17 


18 


19 


Multiplying by 10, 100, and 1,000 


ils 10 x 3.678 = 36.78 100°<3:678'— 367.8 1,000'<3'678'= 3,678 


place to the right. 


e To multiply 3.678 by 10 move the decimal point 


e To multiply 3.678 by 100 move the decimal point places to the right. 


e To multiply 3.678 by 1,000 move the decimal point places to the right. 


— Solve these number sentences. The first two in column a are done for you. 


a b 

2.9.67 x_10_ = 967 W123 ee me 1123 WOnmauna 

3. 5.64 x 1,000 = _9,640_ OHS cl O) te 

4. 4.2 x = 420 Slo == * = 85100 

5a 4871601 eee G7 IMOOO =e 

6. 0.246 x = 24.6 0.31 x ____ = 310 

By illes OSA {0(010} gas 16.8 x 10 = 

8.2.54 __ = 254 3.3 x = 3,300 

9621 S710 = 35.5x100=__— 
Opell eee ly a 2.9 x = 29 
17,3 O00 = ssa OA S100 
12.10 x__ = 32.1 100 x =1224 
13. 1,000 x = 5,416 10 x =5 
Tas OO<. S06 T0000. S = = 4 4ed 
15. 10x 7a 100 x = 5,678 
16, 1,000 x — = 10 10 x = 0.61 
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Dividing by 10, 100, and 1,000 


e To divide 824.7 by 10 move the decimal point 
e To divide 824.7 by 100 move the decimal point 
e 10 divide 824.7 by 1,000 move the decimal point 


824.7 + 10 = 82.47 


824.7 + 100 = 8.247 824.7 + 1,000 = 0.8247 


place to the left. 


places to the left. 


places to the left. 


— Solve these number sentences. The first one is done for you. 


o>) 


15. 


16. 


a 
5,479 = 100 = _94:/9- 
. 78 + 1,000 = _ 
. 2.92 + 100 = ___. 
. 13,579 + 1,000 = 
.4862+10=___ 
.2+100= 
. 472.3 + 1,000 = 
. 879.6 + 100 =__ 
. 84.9 +__ = 0.849 
. 145+ = 0.0145 
~ 724+ = 7.24 
. 10.3 + __. = 0.0103 
(oo + IQ = 523 
—______ + 100 = 2.424 
_____ + 1,000 = 9 


100 


b 
283 = 10 = —___ WORK SPACE 
24.63 + 10 =___ 
1.1 + 1,000 =___ 
51,358 + 100 = ____ 
3 + 1,000 =___ 
8+10= 
54,928.1+10=____ 
2.3 + 100 = 
5.6+_ =0.56 
19+__ = 1.9 
0.8 + ___ = 0.008 
210.3 + ___. = 2.103 
_______ + 1,000 = 1.8 
_____+10=0.07 
______.+100=0.4 


Multiplying and dividing by 10, 100, and 1,000 


1. Complete the table below. 


(oe) 


— Solve these problems. Use a number sentence if it will help you. 
2. If Mr. Spence drove 4,987.2 miles in 10 days, how many miles WORK SPACE 
did he average per day? 
3. A certain grade of gasoline costs 33.9¢ a gallon. How many 
cents would 100 gallons cost? 
How many dollars would that be? 


4. Each pound of pure water contains 0.11188 pounds of hydro- 
gen. How many pounds of hydrogen would be in 1,000 pounds 


of water? 


5. If one meter makes approximately 39.37 inches, how many 
inches would make: 


(a) 100 meters? 


(b) one-tenth of a meter? 


(c) 1,000 meters? ___ 


isiil 


(d) one-hundredth of a meter? 
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Products of fractional numbers named by decimals 


In multiplication of numbers named by decimals there should be as many decimal 
places in the numeral for the product as there are decimal places in the numerals 
for the factors. 


1. The examples shown. below are not finished. Place the decimal point where 
it should be in each product. 


72.34 
% 2.1 
7234 


14468 
151914 


a b c d 

2 68.7 1.7 6 2 dud 3.28 6 
x 8.9 “4.8 x6.9 7 x21,6 

3 9 43 31.2 2 0.3 7 0.0 25 
“0.36 x3.9 x9.9 x0.86 

4 15 8.7 246.8 32 7.9 1 03.6 
x0.0 4 ¥O.3 x0.0 8 x0.00 9 

5 45 8 7.0 8 8.9684 11 0.4 
x4.8 x7.8 x 600 x 0 6 

6. 17.28 4,52 0.76 4 9.1 
~4.5 x 0.41 x 8.6 x 3.9 
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Review of fractional numbers named by decimals 


— Rename each of the following numerals, using a fraction or a mixed form in 
lowest terms. 


a b 
1, 5:35 4.24 
2. 0.65 0.48 
3,1,006 9.825 
4. 0.226 0.072 
5. 0.98 0.36 
6. 6.175 3.280 


— Name each of the following, using a decimal. 
7. nine and sixteen hundredths 
8. one fended twenty-two and thirteen thousandths 
9. two hundred and two tenths 

10. five hundred twenty-one thousandths 

11. eight hundredths 

12. three and seven thousandths 

13. five hundred fifty and one tenth 

14. nine hundred nine thousandths 

15. forty-two hundredths 

16. seventeen and four thousandths 

17. fifteen hundredths 


18. six hundred sixty-six thousand and six thousandths 
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Practice 


— Solve these number sentences. 


1. 2.22 + 1.344 5.70 + 6.98 = 4. 25.003 + 8.461 + 12.606 = 
2. 243.78 — 18.99 = __ 5. 124.60 — 4.93 = 
3. 42.40 — 22.56 = __ 6. 77.080 + 13.956 + 10.244 = 


7: 2c XOOR=] 10. 0.28 x 30 = 

8.4.6x3.4= —————es 11, 296 %¥ 0.5 = 

9. 54.03 x 0.09 = ____ 12. 91.87 x 0.4 = 

7 8 9 10 11 12 
13. 0.39 x 0.046 =___ 16. 85.9 K 79 = 
14,0.011x95= 17, 13 “2.6 = 
15.0.77x300= __ 18, 0.36 x 9.3 = 

13 14 15 16 17 18 

a b c 

19. 79.3 +____ = 0.793 4.65+_ = 0.465 25+__ = = 0.025 
20. 375+ __ Ss = 37.5 8.3 + = 0.083 0.9+_— = 0.0009 
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Closed surfaces 


A closed surface separates space into three sets of points: (1) those outside 
the surface, (2) those inside the surface, and (3) those that form the surface itself. 


1. The closed surface shown in the drawing below is a special rectangular prism 
called a cube. Each side or flat surface is called a face. The intersection of any 


two faces is a line segment called an edge. 


e How many faces does this cube have? 


e How many edges does it have? 
e What kind of closed path is formed by the edges of each of 


its faces? A 


2. Name the closed surfaces shown in the drawings below. 


AD = 


3. Name two objects that are shaped like a 6. Which of the closed surfaces above do 


not have: 
sphere. 


4. Name two objects that are shaped like a vertices? 


cylinder. 
faces? 
5. Name two objects that are shaped like a 
OO) ) (tae: ee ee edges? 


7. All the sides of pyramids are triangles that meet at a common vertex. The 
name of a pyramid is determined by the shape of the base. Name each of the 
pyramids shown in the drawings below. 


BDA OAA 


pyramid pyramid pyramid pyramid pyramid 
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Prisms 


1. The closed surfaces represented by the drawings below are called prisms. 


e Are the bases of each prism parallel to each other? 


e Do the bases have the same size and shape? 


2. What kind of closed path is formed by the edges of the base of each prism 
above? 


———_—_—_—————e By ee oa es D 
3. Complete this table about prisms A, B, C, and D. The first row is done. 


PRISM EDGES IN FACES IN EDGES IN VERTICES IN 

THE BASE THE PRISM THE PRISM THE PRISM 
a 
ee a 


— For each prism, what relationship exists between the number of edges in the 
base and 


4. the number of faces in the prism? 
5, the number of edges in the prism? 


6. the number of vertices in the prism? 


7. The drawing at the right represents an octagonal prism. ci y 
I 
I 


As its base it has a closed path with edges. 


e How many faces does it have? ____ 


e How many edges does it have? 


e How many vertices does it have? 
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The volume of a rectangular prism 


The union of the set of points of a closed surface and all the points inside the 
closed surface is called a solid region. The measure of a solid region is called the 


volume. 
The volume of a solid region whose boundary is a rectangular prism is often 


called the volume of a rectangular prism. 

To find the volume of this rectangular prism, find the 
product of its length, width, and height. You can use this 
| formula: V=(lx w) xh 

(8 x5) x 7 = 40 x 7 = 280 cu. in. 
— The length, width, and height of rectangular prisms are 
given below. Find the volume of each prism. The first one 
is done for you. 


WORK SPACE 


2 | aoinenes | sineres [ities |_| 
2. [Zoinenes | isinenes | Aimehes | 
1 sinenes | 12inenes | Cinehes |_| 
s. [tee [set | ieeer [ 
s [ate | 7ret | tee | 
7 [ater [eet [see |_| 
. oe 
. [Forts Fyes | 
17. 2 inches Z inch Pee 
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Finding the volume 


To find the volume of this rectangular prism: 
e you could express all dimensions as inches and Bin. 
give your answer in cubic inches. 


(24 x 4) x 8 = 96 x 8 = 768 cu. in. 
e you could express all dimensions as feet and give & 
your answer in cubic feet. ant 


2 4 8 2 1 2 4 
TXTXp=7X3ZX%¥Z = cu. ft. 


— The length, width, and height of rectangular prisms are given below. Find the 
volume of each prism in both ways. The first one is done for you. 


VOLUME WORK SPACE 
CU. IN. Cu, Fiz 


1,728 cubic inches make 1 cubic foot 
27 cubic feet make 1 cubic yard 


13. 2 cu. ft. make cu. in. 17. 3 cu. ft. make cu. in. 
14. 5 cu. ft. make Cu. in. 18. 5 cu. yd. make cu. ft. 
15. 3 cu. yd. make Cul. Tt. 19. 3 cu. yd. make cu. Th 
16. 108 cu. ft. make cu. yd. 20. 54 cu. ft. make cu. yd. 


108 


Problem solving 


1. Mr. Warren's pool is 20 feet wide, 30 feet long, and 8 
feet deep. How many cubic feet of water does it take to 


fill it to a depth of 7 feet? 
If he can fill his pool in 70 hours, how many cubic feet 


of water does he pump in the pool in one hour? 


2. When Mr. Brower put an oil burner in his home, the 
oil tank was placed in the ground outside his home. The 
hole for the tank was 7 feet long, 6 feet wide, and 6 feet 


deep. How many cubic feet of dirt were dug? —__ 
If several men dug the hole at the rate of 72 cubic feet 
an hour, how many hours would it take them to dig the 


hole? 


3. If a classroom is 24 feet wide, 36 feet long, and 10 
feet high, how many cubic feet of air could it contain? 


4. A fish tank is 4 feet long, 2 feet wide, and 3 feet high. 


How many cubic feet of water will it hold? 
If a cubic foot of water is about 625 pounds, how many 


pounds of water would the tank hold? ____ 


5. A wooden beam is 4 inches by 4 inches and 18 feet 


long. How many cubic feet of wood is it? 
If a cubic foot of that wood weighs 26 pounds, how 


much would the beam weigh? ___ 


6. A tank with a volume of 1 cubic foot will hold 73 gallons 
of water. How many gallons of water will it take to fill a 


tank 2 feet long, 1 foot wide, and 23 feet deep? rd: 
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Rays and angles 


The drawing below represents a ray. 


A B 
—— OH > 
To name a ray first name its endpoint and 


then name any other point on the ray. The 
name of ray AB is written AB. 


1. Name each ray below. _ 


F 


The drawing below represents an angle. 
An angle is the union of two rays with a 


common vertex. 
J 


L 


The symbol Z means angle. The name of 
the angle above is written ZJ KL or ZLKJ. 
The letter for the vertex is always written in 
the middle. 


2. Give two names for each angle below. 


M 


N O iS T 
3. In the space below, make a drawing of 
X¥ anda drawing of ZXYZ. 


_—— 


gt 
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A standard unit of angle 
measure is the degree. 

Two rays that have a com- 
mon endpoint and are per- 
pendicular form a right angle Q 
with a measurement of 90°. 


P 


— What is the measure of each angle? 


2 ZKOL ZLOM 


5. b ZLON ZNOM 
L —_—. —_——_—__——— 
O 

6. ZLOP ZPOQ 
1 ——— 

ZQ0OM 
O 
Try these 


7. If Z2XYW and ZWYZ are right angles, 


what is the sum of their measures? 


—L. 
X Y z 


8. If ABC is a straight line, what is the sum 


of the measures of ZABD and ZDBC? _____- 


x. 
A B C 


Measuring angles 


You use a ruler as an instrument to measure line segments. 
To measure an angle you use an instrument called a protractor. 


— Give two names for each angle shown below. Then use a protractor to measure 
each angle. The first one is done for you. 


1. 2. 
M 
N T 
ZMOP 
ZPOM as 
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Measuring angles 


1. The upper angle in triangle ABC is named ZACB 
or “BCA. Name each of the other angles in.two ways. 


or 


or 


2. How many degrees are in each angle of the triangle? A 


3. What is the sum of the measures of the three angles? __ 


4. Draw any three triangles. Label them as shown. 


Triangle DEF Triangle JAKL Triangle MNO 


5. Measure the angles in each triangle to the nearest degree. 
Triangle DEF: — = = / Se 
Triangle JKE: — 


Triangle MNO: — = ee 


6. What is the sum of the measures of the three angles in each triangle? 
Triangle DEF ____ Triangle JKL ___ Triangle MNO ____ 
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Arc-degrees 
1. The drawing at the right shows two perpendicular lines 


that separate the circle into four arcs of the same size. 


Name them. pore ur Bre 


2. One of the arcs is arc ED. Name the other three arcs. 


3. You know that every circle measures 360 arc-degrees. 


Each arc named above has a measure of arc-degrees. 


of the whole circle. 


arc HFG? 


icq 90 
Then each arc Is 3¢5 Or 


4. What is the measure of arc EDG? are Dh? === 


arc DGF? _____ Then each arc is 329 or of the whole circle. 
5. What part of a circle is an arc that measures WORK SPACE 
a b c 
1207s 0s AQ ches 
60 367 Og. ae 
20% <5 S07 = 1b 


6. The drawing at the right shows two rays 
that intersect the circle at points J and L. 


Name them, ————s- ____ 


7. The two rays form an angle with the 
center of the circle as its vertex. Name the 


angle in two ways. 


g. Angle measure can be used to find what 
part arc JKL is of the circle. Measure - 
ZLOJ with a protractor. Arc JKL measures 


of the circle. 


arc-degrees. It is 


9. Draw OM in the circle. What is the 


measure of arc JNM? ____ What part of 


the circle is it? 
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Graphing number pairs 
You can make a sentence by graphing number pairs. Follow the directions below. 
On the graph on page 115, locate the number pairs in the order they are given. 


1. Locate the point for (LOW, 10N). Then locate the point for (QW, 14N). Usea 
ruler and draw a line segment from the dot at (LOW, 10N) to the dot at (QW, 14N). 


2. Locate the point for (8W, 12N). Then draw a line segment from the dot at 
(QW, 14N) to the dot at (SW, 12N). 


3. Locate the point for (7W, 14N). Then draw a line segment from the dot at 
(8W, 12N) to the dot at (7W, 14N). 


— Continue locating the following number pairs, drawing line segments from dot 
to dot. 


4. (7W, 14N) and (6W, 10N) 17. (1E,4N) and (2E, 5N) 
5. (5W, 10N) and (3W, 14N) 18. (2E,5N) and (4E, 5N) 
6. (3W, 14N) and (1W, 10N) 19. (2W, 3S) and (5W, 3S) 
7. (4W, 12N) and (2W, 12N) 20. (SW, 3S) and (5W, 7S) 
8. (OW, 14N) and (4E, 14N) 21. (5W, 5S) and (3W, 5S) 
9. (2E,14N) and (2E, 10N) 22. (1W, 3S) and (1W, 6S) 
10. (5E, 14N) and (5E, 10N) 23. (1W, 6S) and (OW, 7S) 
11. (8E, 14N) and (8E, 10N) 24. (OW, 7S) and (1E, 7S) 
12. (5E,12N) and (8E, 12N) 25. (1E, 7S) and (2E, 6S) 
13. (1W,5N) and (1W, 1N) 26. (2E, 6S) and (2E, 3S) 
14. (1E,1N) and (3E, 1N) 27. (3E, 7S) and (3E, 3S) 
15. (3E,1N) and (4E, 2N) 28. (3E, 3S) and (6E, 7S) 
16. (4E,2N) and (JE, 4N) 29. (6E, 7S) and (6E, 3S) 


30. What is the sentence? 
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Review 


— Choose a word from this list to complete each exercise below. Then write the 
word in the blank. 


perpendicular volume union cylinder face angle ray 
protractor vertex degree pyramid prism cone right 


1. The instrument used for measuring angles is called a 


2. The standard unit of angle measure is called the 


3. The measure of a solid region is called the _______ of the region. 

4. An angle is the _____ of two rays with acommon endpoint. The common 
endpoint is called the _______ of the angle. 

5. A 90° angle is calleda_______——_— angie. 

6. If two rays form a 90° angle, the rays are_____—~—~——S———_— to each other. 


7. Each side, or flat surface, of a prism is called a 


— Give the name of what each drawing below represents. 


i est 
8. 11. [\ 


9. 12. 

10. 13. 
——— 
— Find the volume of each solid region shown below. 14 15 
14. ' 15. 
Sin. Yin 
6in 
14 in. 10 in. 
2 ft. 
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Problem Test 5 


1. Joe ran the school track in 20.9 seconds. Ken ran the track 


in 24.2 seconds. Which boy was faster? How much 


faster? 


2. In one week, Chesterdale had 0.87 inches of rain on Monday, 
0.45 inches on Wednesday, and 1.04 inches on Friday. What 


was the total rainfall for the week? 

3. A bowling alley is usually 3.5 feet wide and 60 feet long. 
What is its area? 

4. Traveling at an average rate of 37.4 miles an hour, how many 
miles will a car travel in 6.5 hours? 


5. Bruce’s father has a storage bin for grain. The bin measures 
20 feet by 15 feet by 8} feet. How many cubic feet of grain will 


it hold? 


6. Lillian needs 13 yards of yellow net and 22 yards of white net 
to make a ballet skirt for dancing class. How much will the net 


cost if it is 80¢ a yard? 

7. A food freezer measures 2 feet by 2 feet by 4 feet. It sells 
for $269.80, a cost of _______ per cubic foot. 

g. At an average rate of 315.8 miles an hour, how many miles 
can a plane fly in 4.5 hours? 


9. Mr. Harrison’s basement is 30 feet long, 20 feet wide, and 
10 feet high. If he wants to paint the floor and the walls, how 


many square feet must he paint? 
10. Ellen has 7 yards of material. Her dress pattern calls for 23 


yards. How many dresses can she make? 


Number correct: . Date: : 


Write your score on the Problem Test Record on page 160. Fill in the fifth 
bar in the Problem Test Graph on page 160. 
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Review 


1. 4.6 7275 0.769 4. 43x f= 
2.8 O°27 0.075 
7.9 5.35 9.208 
a.5 0.78 2.750 
+4.3 + 6.39 +0.035 5. 23 5 
+ 23 — 33 
2 5,84 8.07 7.003 
—2.8/7 —0.49 —0.384 
6 399 476 297 
¥305 x 0.98 x 0.38 
-3.432)8,643 42)28,476 
Progress Test 5 
1, 100 x 6,759 = 7. What is the cost of 265 gallons of fuel oil 
at $0.186 a gallon? 
2, 32.5 x 1,000 = = 
8. What is the perimeter of a lot 60 feet by 
3.2+2i= 180 feet? 
9. The area of a ping-pong table 9 feet by 
4.55+1j= 
60 inches is square feet. 
5. 43x 12 = 10. The volume of a storage box 4 feet long, 
2 feet wide, and 18 inches deep is 
6.33 x 1lj= cubic feet. 
WORK SPACE 


Number correct: . Date: 


Write your score on the Progress Test Record on page 160. Fill in the fifth 
bar in the Progress Test Graph on page 160. 
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Base ten and place value 


You know that our system for naming numbers is called a decimal system. It is 
based on grouping by ten. You can say that it is a base-ten system. 
You also know thai the value of a digit depends on its place in a numeral. 


ones 


1. Name the number of 
dots shown at the right. 


2. Write the decimal nu- 
meral that is another name 
for 1 hundred 3 tens 5 


ones. 


hundred tens 


In the following expressions, 135 is renamed using expanded notation. 


a. (1 x 100) + (3 x 10) +5 b. (1 x 10x 10)+(8 x 10)+5 


— Complete the following sentences to make them true. 


a b 
3. 852 = (8 x 100) + ( x 10) +2 852 = (8 x 10 x 10) + (____ x 10) +. 2 
4. 679 = (6 x 100) + ( x 10)+9 679 = (6 x 10 x 10) + (___ x 10) + 9 
5 o02t 1a TOONeE 902 = ( x10 x 10) +2 
6. 740 = ( x 100) + (4 x 10) 740 = (____ x 10 x 10) + ( x 10) 


— Rename, using expanded notation in two ways as shown above. 
7.0/1 = 
8. 462 = 
9: 703 = 
10. 690 = 


11. In the numeral 598, how much greater or less is the new number if 


e D5ischanged to9?__ e 9 and 8 are interchanged? 

@911Ss'changed to-3? > e 5 and 9 are interchanged? 
12. In the numeral 749, how much greater or less is the new number if 

e Y9ischanged toO?__— e 4 and 9 are interchanged? 

e 7ischanged to9?__ e 4 and 7 are interchanged? 
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Base six and place value 


1. How many digits are there in our base- 
ten system? 

2. How many digits, then, wenal be in a 
base-six system? ___ Name them. 


3. What is the greatest number you can 


name with one digit in base six? 


3 thirty-sixes 


4. Each place in a base-six numeral has a 


value times the value of the place at 


its right. 


5. If a base-six numeral has three places, 
what is the value of the place at the far 


right? the next place to the left? 
What is the value of the place at the far left? 


4 sixes 3 ones 


The base-six numeral that stands for 3 thirty-sixes 4 sixes 3 ones is written 
343,,, and is read ‘‘three-four-three, base six.’ 


— What base-six numeral names the number of dots in each exercise below? 


6.0e e eee e 

©eeeee 

©eeeee 

©eee0e 

eeeeo0ee ais 
7.000000 ee 

©eeeee 

©eee ee 

©eee ee 

e©eee ee 

©eee ee sei 
B.ceee00ee eeooeoeee eee 
e©eeeee 

eeeeee 

e©eee ee 

©eeeee 

eocoeoe 

©eeeee 

©eee ee 

e©eeeee 

eeoeeee 

eeeee e 

eeoeeoee siz 
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9.02 ee eee eoeoeoe 


10.c°®eeeee ©eee00e © 
e©eeeee ©eeeee 
©eeeee eeoeee 
e©eee ee e©eoeeee 
e©eeeee 
e©eoeeee six 
ll.ceeeece e©eee00e eeece 
©e eee eo ©ee0e0e 
eeeeee eeoeoeee 
eeee ee e©eoeee eo 
e©eeoeee e©eeeee 
©eeee eo 
eeceoee 
©eee0ce 
e©eeeee 
e©eeeee 
e©eeeee 
e©eee ee aie 


Base six expanded notation 


1. What base-six numeral names the number of dots above? 


_____ thirty-sixes 


sixes 


Onesson2 == = 


2. To find the base-ten numeral that names the same number as 235,;., rename 
235,;, using expanded notation. 


Do 235,,, and 95 name the same number? 


235,:. = (2 x 36) + (3 x 6) +5 
= 72 + —18)--+5,or 


— Write the base-ten numeral for each number named below. The first one is 


done for you. 


3 


4. 


oe) — 


153... = 


» 14255 = 


© 222.i2 = 


PCOS ae 


peck = 


#410,;.'= 


104375-= 


Bool 


(1 x 36) + (3 x 6) + 2 = 364 1842 = 56 


WORK SPACE 
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Addition and subtraction in base six 


Here is a base-six number line. To find 
the sum of 3,,, and 4,;,, start at zero and 
draw an arrow to the point for 3 on the line. 
Then draw another arrow four more spaces 
to the right. 


o., 10, 20 six 30 six 


1. What base-six numeral makes this sen- 


tence true? 3,,. + 42. = 


stx 


~~ == Draw arrows on the number lines to help 


you complete the number sentences. 


2. Chats + Sie = six 

0 six 10 six 20 six 30 six 
3. Deis + nats = Six 

0 six 10 six 20 six 30 six 
4. 13. + Bite = siz 

0 six 10 six 20 six 30 six 
5. Dis + Aix = six 

0 six 10 six 20 six 30 six 
6. 10,4. + Sete a six 

O six 10 six 20 six 30 six 
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Here is a base-six number line. To sub- 
tract 4,;. from 12,;., start at zero and draw 
an arrow to the point for 12 on the number 
line. Then draw another arrow four spaces 
to the left. 


six six six six 


1. What base-six numeral makes this sen- 


tence true? 12,,, — 4.2. = 


Six 


— Draw arrows on the number lines to help 
you complete the number sentences. 


Doe 1 es = Aix = siz 
0 six 10 six 20 six 30 six 
3. 1 _ — a = six 
0 six 10 six 20 six 30 six 
4. cae a — 8tx 
O six 10six 20 six 30six 


Osix 10six 20 six 30 six 
6. 1B iis — Sain = Six 
O six 10six 20 six 30six 


More addition in base six 


You know that in base-ten renaming is necessary when the sum in a column is 
greater than 9. Similarly, in base-six renaming is necessary when the sum in a 


column is greater than 5. 


1. Study these addition examples. 


24 =2tens 4ones 34,;, = 3 sixes 4 ones 
+18—1ten Sones +14 o = Lsix 4 ones 


3 tens 12 ones 4 sixes 12 ones 
or A4Atens 2 ones or 5sixes 2 ones 


In the base-six example above, does the numeral 12 name 1 set of six and 2 left 


over? ____s—- A sixes + 1 six = sixes 


Then another name for 4 sixes 12 ones is sixes ones. 


What base-six numeral is the sum of 34,;, and 14,,;,? 


Six 


2. To find the sum of 43,,, and 45,,,, complete the example in the box. 


p> Add the ones. 3.:2 + DOsiz = Write the 2 in the ones place. 


> Add the sixes. (leic + 4s:2) + 4c = ——_ Where will you write 13? 
What is the sum of 43,;, and 45,,,? 


Stix 


In the answer, the 2 stands for 2 ones. What does the 3 stand for? 


the 1? 


— Find the base-six numeral for each sum. 


a b c 
3 3 bic 4 Qeie 4 4 ox 
+ 1 Sts + 5 Dee + 1 Dice 
ee Ais 43:0 eye 
+ 3 Ovi +45. + 2 Dsi2 
5 4 pee 2 4 ix ie oye 
+ 2 2,:% + 4 1,:, + 3 352 


4 Sie 
+ 4 One 
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Other bases 


Numbers can be named in bases other than six or ten. 


In sets A to E below, the 


stars are grouped by tens, sixes, fives, eights, and nines. Read the base numeral 
at the right of each set. 


nm 50 oO WwW > 


~ 1. Do sets A to E have the same number of stars? 


set? 


GEER SE REDER ETAT EEEDS 
CREE DERE TDEL HE DERERD** 


Do all the numerals name the same number? 


+ + + HF 


How many are in each 


— In the exercises below, draw closed paths to show sets of five, eight, and nine. 


Then write the base numeral for the number of dots. 


2.002 ©2e88e8 0200 © 
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five 


eight 


nine 


3. 


five 


eight 


nine 


five 


eight 


nine 


23 
SB 
AB five 
27 eigns 
25 nine 


nine 


Expanded notation in other bases 


You can find the base-ten, or decimal, 
numeral that names the same number as 
312,;, by using expanded notation. 


312,,, = (3 x 36) + (1 x 6) + (2 x 1) 
NOSiae Sao es 2 
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ll 


The expanded notations at the right show 
how to find the decimal numerals that name 
the same numbers as 312,;,,, 312i, and 
SU2Fe.. 


= (3 x 25) + (1 x 5) + (2 x 1) 
Loe ee 2 
82 


312.io = (3 X 64) + (1 x 8) + (2 x 1) 


= OZ AR ASt ee 
202 


B12, ine (SO XG) 1x9) ex) 
=) (243.0 4b 9 ea ee 
254 


— Find the decimal numeral for each number named below. 


eT 


2. 32,5511 = 


WORK SPACE 


3: BOnine ———— EE 


4. 143 p00 ee eee eee eee 


5. 256.542 = ee ee ee ee eee see ee ee 


CSO ie na eee ee Pa er Ret ea te SS 


7. C22 rss ————— ee ee ee ee 


8. 33 Tae = 


92 4a aa = 


T0e42) 2 = 


11. AQ, eight = 


12. 5 1 Ohine on 
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Exponents 


In this number sentence, 6 x 6 x 6 = 6, 
the small numeral 3 in 6’ is called an exponent. a 9x9 
It tells the number of times 6 is used as a b.4x4x%4 
factor. 


.5x5x5x5 
.10x10x10x10~x 10 


Look at the sentences in the box at the right. 
Then complete Ex. 1 to 6. -3x3x3x3x3x3 


1. Ina, 9 is used as a factor times. What is the exponent of 9? __ 
You may read 9? as ‘‘9 to the second power” or as ‘'9 squared.” 


2. In b, 4 is used as a factor times. The exponent of 4 is 
You may read 4° as ‘‘4 to the third power” or as ‘‘4 cubed.” 


3. Inc, 5 is used as a factor times. The exponent of 5 is 
You may read 5‘ as ‘‘5 to the fourth power.” 


4. What is the exponent in sentence d? in sentence e? 


5. In sentence d, how do you read 10°?__  ~——S—Ss to. the L_ _. power 


6. In sentence e, how do you read 3°?__—S—sC to the _____ power 


— Rename using exponents. The first one is done for you. 


a b 
7.2x2x2xK2x2x2 2° Ixlxlxixlxixixi 
8.4x4x4x4 a 3 cubed 
9. 25 cubed es 7K KI RS 
10..18x18x18x18x18x18 ___ 120 x 120 x 120 x 120 x 120 
11. 55 x 55 x 55 & 55 x bb a 99 x99 x 99 x 99 x 99% 99 


12. 111 squared ee 100 squared 


— Rename as the product of like factors. The first one is done for you. 


3. 2 __2x2xK2x2xK2x2x2 19 
“PQ 
15,665 ——“—*s™S™—C—CC—CC—C—C—C—CCs 
16. 15! — 
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Expanded notation and exponents 


Here are three ways to name 427 using ex- 
panded notation. Read each sentence. 


a. 427 = 400+ 204+ 7 
b. 427 = (4 x 100) + (2 x 10) +7 
c. 427 = (4x 10x 10)+(2 x 10) +7 


1. In the expression (4 x 10 x 10) in sen- 
tence c, how many times is 10 used as a 


factor? Then, is this sentence true? 


d. 427 = (4 x 10) + (2 x 10) +7 


— Rename each of the following using ex- 
panded notation and an exponent as in sen- 
tence d above. 


2. 360 = 

3. 408 = 

4, 572 = 

5. 639 = 

6. Study the exponents 100 = 10? 
of 10. What do you find 1,000 = 10: 
when you compare the 10,000 = 104 
number of O’s in each 100,000 = 105 


numeral with the expo-| 1,000,000 = 10° 
nent of 10 for the same | 10,000,000 = 107 
number? 


— Complete each of the following. 


Ti 125002 1( x 10°) 
Sy 020) 3a 107) 2 x 10) 
9. 3,000 =(____ x 10°) 
10. 70,000 = ( x 10%) 
11. 5,400 =(___ x 10) +(_____ x 10) 
12. 8,500 =(___ x 10) + ( x 102) 


13. 6,000,000 = ( x 10°) 
14. 80,000,000 = (_____ x 10") 


— Show the exponents of 10. 

15. 470 = (4 x 10—) + (7 x 10) 

16. 7,300 = (7 x 10—) + (3 x 10—) 

17. 94,000 = (9 x 10—) + (4 x 10—) 

18. 900,506 = (9 x 10—) + (5 x 10—-) + 6 
19. 504,000 = (5 x 10—) + (4 x 10—) 

20. 8,070 = (8 x 10—) + (7 x 10) 

21. What numbers are named below? 

(4 x 10%) + (5 x 10?) + (8 x 10) 

(9 x 10*) + (7 x 10%) + (6 x 10°) 

(6 x 10°) + (8 x 10") + (3 x 10) 

(8 x 10°) + (6 x 10°) + 4 x 10°) ___ 


— Rename each number shown below using expanded notation and exponents. 


22. 63,926 
23. 578,234 
24. 953,627 
25. 8,305,200 
26. 6,389,094 
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Expanded notation and exponents in other bases 


Shown at the right are three ways to name a. 235, = (2x 36) + (3X6) +5 


235,;. using expanded notation. 
In sentence c the exponent shows how b. 235. = (2 x 6 x 6) + (3 X 6) +5 


many times 6 is used as a factor. 


c. 235... = (2 x 6) +(3 x 6) +5 


— Complete these sentences to make them true. 


a b 
1. 432 hime = (4X5 +8 X—_) +2 233m =<(2X5-)+(3X__) +__ 
2. 54li. =(5X6-)+(4x__)+1 352. =(3x6—+(5 xX __) +__ 
3. 634 rig = (6X 8D +X) +4 WO0ens = (7 X84 0 xj +4 
A 387.0; =@x959+6xK—)4+7 584... =(5 x9) +(8X __) +__ 
5.213 =(@x10—4(1x—j+24 497 =(4x107+(9x__)+__ 


— Rename, using expanded notation and exponents. 
© 243 sive 
. 67 2eignt = 


6 

7 

5 a 
9.403 hin = = 

1.49%, = 
We FRB ee 
2.2541 = 


13. A456 eign, © = 


14. 543.,2 S 
15. 2,345,600 = 


WORK SPACE 
— Rename, using a base-ten numeral. 


16. 3254, = 
1%, 64ne = 
18. 333 jie = 
19: 778i = 
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Numbers named by decimals 


— Study the chart below. Each factor at the — Study the chart below. Each dividend at — 
top of the chart, A, B, and C, is multiplied by the top of the chart, A, B, and C, is divided 
10, 100, 1,000, and 10,000. by 10, 100, 1,000, and 10,000. 


| 


10 
100 


— Write the answers to the following by placing the decimal point correctly. 


A B Cc 
2.4 0.54 0.835 


1, 123.456 x 10 Sy te ae NE, 2. 24.68 x 10 = 
1235456, 1100) = etd es 24.68 + 10 = 
123.456 x 1,000 = 2468x100 = 
123 :456>< 110/000 =a ae 24.68+100 = 
123.456 + 10 = Eee 24.68 x 1,000 = 
123:456:> 100) (=). 24.68 + 1,000 = 
123245672 1,000. == 24.68 x 10,000 = 
123.456 + 10,000 = 24.68 + 10,000 = 
3. OSS 100. = 4. 44-4 10,000 = 
OS hes OOO ie, 44+100 = 
O31 0;000\=) 2 == eS 441,000 = 
OFS <s1,000 Sat ee 44 x 10,000 = 
08+100 = 44100 = 
OS Fe10/000 = St ses. 44 ~+1,000 = 
a b c 
SRS = OO = = 142X106 = = =_s* ~ 08765415000 = 
GuOp- 9 O)- ar eee U7 SO LOO, == saws 1.45 x 10,000 = 
Teed SX, LOO r= te 18 1,000' == = =» 1 0:05 << 10;000%= 
S579 sO ft oe oe at 2 Oo OOOO =. 2 A 12+10,000 = 
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Multiplying and dividing by multiples of 10 


— The first number named below has been multiplied or divided by 10, 100, 1,000, 
or 10,000, in order to obtain the second number. Show what has been done to 
the first number. The first two exercises are done for you. 


FIRST SECOND sani at DIVIDED 
NUMBER NUMBER BY 


2 a 
1,000 


ee 
00 


wW 
oO 
“a 
Re) 
= 
wW 
o1 
I 
Re) 


3.| 12,345 ———. 1.2345 a 
a a 
[as — 
s.| 1.2 nay COO a ae 
9.) 123.456 —_— 0.0123456 a i 
14.) 123.456 1.23456 i ae 


— If each number shown below is one factor, name the least multiple of 10 that 
can be used as the other factor to obtain a whole number product. 


a b c 
20. 24.68 123.456 _ 0.0002 
21.927.5_ 64.5132 —.__. 22.022 
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Dividing by a whole number 


Study the example and check at the right. 

To divide a fractional number named by a decimal by a 
whole number, you divide in the usual way, but you use a 
decimal point in the quotient directly above the decimal 
point in the dividend. 


— Find the quotient, then check your answer on a sepa- 
rate sheet of paper. Locate the decimal point correctly. 


a b c d 

1, 

19984.17 7268-8 32)310m7 2 4)2.552 
2: 

31)2.263 53)418.7 27)5.481 35)133.0 
3. 

TES )IOM Ela 14)75.88 ic) iy Ae) 17, lon Sw, 
4. 

36)183.6 51)28.56 45)3.465 2:9) alu7alienl 
5. 

38)101.46 25)203.75 21)256.2 3:2)7 Fale 
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Dividing fractional numbers named by decimals 


Study the examples at the right. 

To divide two fractional numbers named by decimals, 
multiply both the dividend and the divisor by the same 
number to obtain a whole number divisor. 

In example A, both the dividend and the divisor are 
multiplied by 10. In example B, they are both multiplied 
by 100. 


— Find the quotient. Check on a separate sheet of paper. 


a b c d 

1. 

2.9)3.19 2—A)7--2 6.5)1.95 1.4)0.56 
2. 

0.13)0.65 1.590.105 0.12)7.584 7.3)85.41 
3. 

1.8)3.24 0.53)0.0265 2.4)0.0504 0.07)2.38 
4. 

7.1)12.78 0.25)0.425 0.82)5.166 6.8)0.2312 
5. 

4.9)42.63 O.29070.2117 7.595.625 0.009)0.0891 
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Zeros in the dividend 


In some examples it is necessary to annex 
zeros in the dividend in order to multiply 
both dividend and divisor by the same power 
of 10. 

Study the example and solution below. 


! ? 150. 
0.002)0.3 0.002)0.300, 
2 
10 
10 
0 
0 


In some examples it is necessary to annex 
zeros In the dividend in order to carry out 
the quotient until there is no remainder. 

Study the example and solution below. 


SOS 


0.4)1.2,20 


ie 


? 
OFA Is22 


— Find the quotients. Check ona separate sheet of paper. 


a b 


OVlS)2255 


0.24)0.12 


0: 2'2)351%5,9 


S24) ARAS 


0.008)2.96 


0.06)409.8 


0701 6/0056 


OF AOR Zas 


c d 


OF 03/3) TO1746 


0). O}OS)iORO 2M 


0.0004)72.8 


0.0065)4.225 
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Nearest tenths and hundredths 


To express a quotient to the nearest tenth, To express a quotient to the nearest 
you name the dividend as hundredths, hundredth, you name the dividend as thou- 
divide, and then round the quotient. sandths, divide, and then round the quotient. 

20.55 Rounded to the 2.97% Rounded to the 
0.4)8.2,20 nearest tenth: 0.8)2.3,800 nearest hundredth: 
8 16 
22 20.6 / 3 2.98 
20 72 
20 60 
20 56 
6) 40 
40 
O 


0.006)1.23456 


3.2)8.426 0.998.231 0.16)0.5570 0.14)9.8364 
— Round each quotient to the nearest hundredth. 
3. 

0.13)0.45 3.1)78.41 0.07)0.526 0.1 4)2.9292 


4 


0.28)11 12)6.78 0.5)2.468 §.12)5.4321 
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Repeating decimals 


B 
0.6666 0.428571 


S i 2 
Example A shows that the decimal for 2 goes 397 0000 793, 000000 
on and on without end. A numeral such as 18 > 8 
0.6666 is a repeating decimal. The bar over the as 55) 0 
digit 6 means that the digit will keep repeating. A 
| 60 
Example B shows how to find a decimal for’. A 56 


bar over the digits in the decimal 0.428571 
means that if you keep dividing in example B, 
the digits 428571 will keep repeating. 


40 

35 
50 
49 


— Divide to find the decimal that names each 1 
fraction. In some cases it will be necessary to 0 


express the quotient as a repeating decimal. 


a b c d 
se 2s 41 1 
11 80 8 625 
ee s AL 131 
12 25 200 250 
a3 19 76 82. 
22 40 25 333 
mn & 1 13, 13 
14 27 400 555 
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Decimals and mixed forms 
Mrs. Spratt made 4 aprons. The material for the aprons cost $1.75. 


The example at the right shows how to find the cost of each apron. 
The remainder is expressed as a fraction. 


— Compute each answer. Express each remainder as a fraction. 


a b c d 

1. 

7)2.39 2)$5.11 8)0.75 5)1.12 
2. 

6)3.25 9)5.55 3)7.13 4)$0.51 
3. 

2)$13.47 7)67.00 5)61.41 8)96.83 
4. 

9)91.01 6)45.67 4)$52.05 3)24.50 
5. 

7)5.463 2)9.911 8)1.6013 5)0.000432 
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Practice 


— Copy carefully and solve each example in the space provided below. Be sure 
the decimal is placed correctly when you copy your answer. 


1222 03a 57 Oj 10. 243.78 — 18.99 = 
7 DW oa) Xe ae 11. 25.003 + 18.465 + 62.126 = 
Se O82: 61 ne A 12. 0.36 x 9.3 = 

Aele77Ge OOS Sees 13. 15.64 + 4.6 = 

5 54:03p40,09 = 14, 8.4 = 0.28 = 

61482 Oly 15. 91.87 x 0.4 = 

Ta? ile OW ae ee 16. 1.045 + 0.011 = 

GOS 0384 = 1n003 = 2 a 17. 85.9 x 7.9 = 

9, 0.010001 = 18. 24.60 — 1.23 = 
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Problem Test 6 


1. Last year Denis was 473 inches tall. He is 493 inches tall 


this year. How much did Denis grow in a year? 


2. Mr. Kane bought 100 tomato plants for $6.75. To the nearest 


cent, what was the cost per plant? __ 


3. If floor covering sells at $4.89 a square yard, it will cost 
to cover a floor 18 feet by 15 feet. 


4. It takes Jack 12 hours to deliver his papers each day. How 


many hours does it take him per week of seven days? ____ 


5, Mr. Bailey drove his car 432 miles using 25.6 gallons of gaso- 


line. To the nearest tenth, how many miles did he average per 
gallon? ____ 


6. In one city, noon temperatures for a week were reported as 
follows: Monday 72°, Tuesday 79°, Wednesday 65°, Thursday 
60°, Friday 52°, Saturday 48°, Sunday 59°. The average noon 


temperature for the week was 


7. The Smiths burned 216 gallons of fuel oil during the month of 


November. This is an average of gallons per day. 


8. A weather bureau reported the rainfall for the year as 61.44 


inches. This is an average of inches per month. 


9. To hit a home run over center field in Yankee Stadium, a 
player must hit the ball 461 feet. How many yards must he hit 


 — 


10. How many feet are there in the distance around a football 
field 160 feet wide and 120 yards long, from goal post to goal 


post?__ 


Number correct: ______. Date: 


Write your score on the Problem Test Record on page 160. Fillin the sixth 
bar in the Problem Test graph form on page 160. 
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Review 


tc 5422 22741 8.000 6x be 5 
S719 =8ee78 SDs] ByD +42 ae 
2 508 12 35 O10 2 Piece ; 
304 7.9 0.3 
ae ee 4 = 33 = 33 
8. 3x25= 
3. 100 x 2.675 = 9. 71x 42 = 
Ae O79 MOO te 10. 10 + 2} = 
7 1 
5. 83+ 13 = Wl. Z25= 


Progress Test 6 


1. Rename the fraction 3 [Worx space 6. Round to the nearest hundredth: 
using a decimal. 17.995 9.905 

2. Which is greater, 0.65 7 = 

or? 2.9915.66 0.42)8.946 
3. What is the perimeter of 

a square 6.5 feet on each 

side? 

4. Rename 451,,, using a 

base-ten numeral. ____ 

5. Rename using expo- — Express each remainder as a fraction. 
nents. 9 10 

IVS ea Wo5 7)$6.25 5)90.37 
BOE S0eCSOt= = 5 

OOS IDI OX OS = 


Number correct: ____. Date: 


Write your score on the Progress Test Record on page 160. Fillin the sixth 
bar in the Progress Test graph form on page 160. 
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Ratio 


Shown at the right is a diagram of 
the seating arrangement in Miss 
Lewis’s sixth-grade class. 


1. How many students are in her 
class? ___ How many girls are 


there? How many boys are 


there? 


Row 1 Row 2 Row 3 Row 4 Row 5 


2. The ratio of the number of girls 


to the number of students in the class is 38, or 


3. The ratio of the number of boys to the number of students is 22, or 


— Insimplest terms, what is the ratio of the number of: 


. girls in row 1 to boys in row 1? row 3? row 5? 


. boys in row 2 to girls in row 2? row 4? 


4 

5 

6. girls in row 1 to girls in row 5? __ 

7. boys in row 4 to boys in row 3? ____ 

8. girls in row 2 to boys in row 4? 

9. girls in the first seat to boys in the first seat? 
10. boys in the second seat to girls in the second seat?____ 
11. girls in the third seat to boys in the third seat? a 
12. boys in the fourth seat to girls in the fourth seat? ____ 
13. girls in the fifth seat to boys in the fifth seat? aoe 
14. boys in the sixth seat to girls in the sixth seat? eee 


15. girls in the class to boys in the class? 


16. boys in the class to girls in the class? ees 


— In your class, what is the ratio of the number of: 


17. boys to girls in each row? 


girls to boys in each row? 


18. students in each row to total students? 
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Problem solving 


1. Central High School has 395 freshmen, 300 sophomores, 250 
juniors, and 225 seniors. In simplest terms, what is the ratio of the 
number of: ' 


a juniors to sophomores? 


b freshmen to seniors? 


c freshmen and seniors to sophomores and juniors? _____ . 


d seniors to the rest of the students? 


e freshmen to the entire school? 


2. Last Halloween Bobby collected 68 pieces of candy and $1.30. 
His brother Steven collected 84 pieces of candy and $.95. In simplest 
terms, what is the ratio of the amount of: 


a Bobby’s candy to Steven's candy? 

b Bobby’s money to Steven’s money? ____ 

c Steven’s candy to Bobby’s candy? 

d Steven’s money to Bobby’s money? ___ 

e Bobby’s candy to the candy collected between them? ____ 
f Steven's candy to the candy collected between them? 

g Bobby’s money to the money collected between them? ____ 
h Steven’s money to the money collected between them? ___ 


3. Virginia got 36 problems right, 10 wrong, and left out 4 on her 
last mathematics test. In simplest terms, what is the ratio of the 
number of: 


a her correct answers to her wrong answers? ____ 
b her correct answers to the entire test? itt ad ei 
c her incorrect answers to the entire test? 


d problems she left out to the entire test? ___ 
4. Tom is 12 years old. His father is 42 years old. In lowest terms, 


Tom's father’s 


what is the ratio of Tom’s age to his father’s age? 


age to Tom’s age? Tom is as old as his father. His 


father is times as old as Tom. 


WORK SPACE 
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Proportions 


The fractions 2 and +$ name the same ratio. A true sentence such as 2 = 38 is 


called a proportion. 
There are two ways of solving a proportion, (a) using a common numerator or 


denominator, and (b) using the relationship of multiplication and division. Study 
these examples. 


— Find the value of » in these proportions. Show your work. 


— Find the value of » in these proportions. Do your work on separate paper. 


a b Cc 
ro — 
rr re 
ro ae 


=y 
a 
i) 


Using proportions 


1. Mr. Hanson is recovering a chair. He needs 24 brass tacks that sell 


at 8 for 5¢. 


To find the cost of 24 tacks you can solve the proportion as shown in 


the box. 


How much did Mr. Hanson pay for 24 tacks? 


2. At 3 for 25¢, find 
the cost of 15 oranges. 


Show your work in 
the box. 


ooo aloo 
I 


=|S s|§ sl 


3 
3 x 


Nh 
$ 


LT 
Gh all 
Il 
3S 


3. Find the cost of 16 
plums at 4 for 15¢. 


Show your work in the 
box. 


— Find the cost. Do your work on separate paper. 


a 


4. 3 dozen lemons at 3 for 20¢ 

5. ve of beets at 2 for 39¢ 

6. me buns at 6 for 50¢ 

wh Peinie sell for $1.20 a pound, 12 


ounces of walnuts would cost 


8. The ratio of the number of boys to the 
number of girls in one class is 4 to 7. If 
there are 12 boys, how many girls are there? 


7 8 


b 
9 bars of laundry soap at 3 for 25¢ 


5 cans of orange soda at 2 for 29¢ 


20 birthday party favors at 4 for 39¢ 
9. If thirty pencils cost 55 cents, how much 


would six pencils cost? 


10. On a test, the ratio of the number of 
pupils that passed to the number of pupils 
that failed was 7 to 2. If 21 passed, how 


many failed? 
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Problem solving 


1. If a man with a height of 6 feet casts a nine-foot shadow, 


how high is a pole that casts a thirty-foot shadow? 


2. If Golden Grimes apples sell at 2 for 25¢, how much would 


you have to pay for 2 dozen? 


3. In basketball practice, Fred made 2 baskets in 5 tries. At 


that rate, how many baskets would he make in 30 tries? 


4. In mixing weed killer, Mr. Long uses 5 gallons of water to 
each 3 ounces of weed poison. How much water should he use 


to mix with 24 ounces of weed poison? 


5. The ratio of the number of children to the number of adults 
at the school fair was 7 to 5. If there were 238 children, how 


many adults were there? ____ 


6. Joyce is making a poster. She wants the ratio of the width 
to the height to be 4 to 3. If she makes it 24 inches wide, its 


height must be inches. 


7. If there are 600 pupils in a school and 4 out of 5 travel by 


bus, how many pupils travel by bus? 


8. Aman drives 96 miles in 3 hours. If he drives at the same 
rate, how long will it take him to drive a distance of 160 miles? 


9. The length of a back yard is 64 feet. The ratio of the length 


to the width is 8 to 5. How many feet wide is the yard? ____ 


144 


Finding per cents for ratios 


The ratio 25 to 100, or 23 compares the number 
25 to 100. A special name for 23 is 25%, read ‘25 
per cent.’’ 


To name the ratio 6 to 25, or &, by a per cent, you 
find an equivalent fraction with a denominator of 100. 
Study example A. 


To name a ratio such as 3 by a per cent, it is easier 
to use the relationship between multiplication and 
division, since 11 is not a factor of 100. Study ex- 
ample B. 


— Name each ratio by a per cent. 


a b 
1. 25 50 


oun 


AIO 


olon 


WIN 


11/0 


145 


Finding a per cent of a number 


1. Of the 740 students in Central School, 55% are boys. To find how 
many boys are in the school, rename 55% as 0.55 and multiply as shown 
in the box at the right. 


There are boys in Central School. 


2. Of the 740 students in Central School, 45% are girls. What is another 


name for 45%? Complete the example in the box. 


There are girls in Central School. 7 40 


— Find the answers. 

3. 23% of 800 =__ 
- WORK SPACE 
. 95% of 9O=_ 

. DJ%of 42 = ____ 
» 45% of 504 =_____ 


82%, of 55 = 


N OF ww & 


8. 90% of l82=_ 


9. One way to find 662% of 63 is to multiply 63 by 0.66% as shown in the 
box. The partial product 42 is the result of multiplying 3 and 63. 
Another way to find 663% of 63 is to use an equivalent fraction for the 


per cent. 3x 63 =__ 


— Study the chart. Then find the answers below using an equivalent frac- 


tion. 
1 2 1 3 5 7 


11. 123% of 104 = __ WORK SPACE 
12. 331% of 237 = __ 
13. 873% of 96=__ 
14. 662% of 534 =___ 


10. 


15. 373% of 208 =___ 
16. 621% of 400 =__ 
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Discounts 


1. A building supply company allows a discount of 10% for cash. On 


a bill for $75.00, the cash discount is 10% of $75.00, or . The 


cash price is $75.00 minus $7.50, or 


Find the discount and cash price of the following purchases. 
Sr PaO eee 2 sets eet 
CST 010 ee a rr 
exp 9G0O)> se! | ee 


2. Mr. Jensen works in an electric-appliance store. He is allowed 12% 
discount on appliances he buys. How much will he pay for an electric 


toaster, if the original price is $15.00? 


Find how much he will pay for these purchases. 
e aradio priced at $45. fase s 
e aniron priced at $12.50. —__ 
e a fan priced at $36. aes 


3. At a recent sale, a music store allowed 15% discount on an $840 


piano. How much was the discount? What was the cash price? 


4. A $375 television set was on sale at ‘‘20% off.’’ How much was the 


discount? What was the cash price? 


5. The Atlantic Book Store gives students a 20% discount. Last year, 
the store sold math books that were worth $150, social studies books 
worth $220, English books worth $370, and other books worth $180. 


e What was the total value of the books? 


e What was the discount? 


e How much did the students pay? 


WORK SPACE 
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Finding a per cent of increase or decrease 


INCREASE 
1. A camera that sold for $20 now sells 
for $24. What per cent of the original price 
does the increase represent? 


p First find the increase in price. 
24-20 =__ 


p> Then find what per cent of the original 
price the increase represents. 


4 n , ‘: 
50 =Too. [he price increased 


%. 


2. Last year Don’s brother weighed 110 
pounds. Now he weighs 143 pounds. What 
is the per cent of increase in his weight? 


Show your work below. 


3. Ten years ago, the population of a town 
was 12,000. Today the population is 14,400. 
What is the per cent of increase in the popu- 


lation? 


4. Last year there were 240 children at a 
school picnic. This year there were 288 
children. What was the per cent of increase 
in the number of children at the school 


picnic? ___ 


5. Last year Mike earned $120 shoveling 
snow and mowing lawns. This year Mike 
earned $138. What was the per cent of 


increase in his earnings? ____ 
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DECREASE 


1. Ata sale a $120 record player is reduced 
to $108. What per cent of the original price 
does the decrease represent? 


p First find the decrease in price. 
120 — 108 = ___ 


p Then find what per cent of the original 
price the decrease represents. 


12 n . 
150 = Too [he price decreased 


2. Bobby had 60 marbles. Now he has- 
only 24 marbles. What is the per cent of 


%. 


decrease in the marbles he had?__— 
Show your work below. 


3. Sally’s parents paid $3,200 for a car 
last year. They traded it in this year for 
$2,400. What was the per cent of decrease 


in its value? 


4. Last month 16 pupils in a class were 
absent at some time or other. This month 
there were 14 pupils absent. Find the per 
cent of decrease in the number of pupils 


absent. 


5. A stereo-phonograph priced at $340 
was marked down at an anniversary sale to 
$289. What was the per cent of decrease 


in the price? 


Commissions 


1. Paul receives 10% commission for selling programs at foot- 
ball games. Last fall, his total sales were $500. How much com- 6 $500} 


mission did he earn? 


2. Ted sold $35 worth of magazine subscriptions. His commis- 
sion was $7. What per cent of his sales was Ted’s commission? 


3. Bob’s cub pack sold $660 worth of candy 
and was given $99 as commission. What 
per cent of the total sales is this commission? 


4. How much would Mr. Newton get for 
selling a $1,900 car if he gets a 3% com- 


mission? 


5. Mr. Parks got $1,110 commission for 
selling a house for $18,500. What was his 


rate of commission? __—__ 


6. Mr. Rogers gets a 4% commission for 
his sales. One day he sold twelve $6 articles 
and three $9 articles. How much did his 


7. Mr. May gets $50 a week plus a 5% 
commission for his sales. One week his 
sales totaled $640. What was his commis- 


sion? How much did he earn all 


together? ____ 


8. Mr. Allen gets a 5% commission on cars 
he sells for less than $2,000 and a 6% com- 
mission on cars he sells for more than 
$2,000. One week he sold a car for $1,900 
and another for $3,200. 


What was his commission on the $1,900 
car? What was his commission on 


the $3,200 car? 


sales total? What was his commis- How much commission did he earn all 
sion? together? 
WORK SPACE 


149 


Problem Test 7 


1. Bill did 56 problems correctly out of 80 ona test. What per 
cent of the problems did Bill get correct? ___ 


2. The estimated annual flow of water over Guaira Falls is 
470,000 cubic feet per second. For Niagara Falls it is 212,200 
cubic feet per second. How much greater is the annual flow of 


water over Guaira Falls? 

3. What per cent of the sales must the commission be to earn 
$400 on sales of $3,200? ___ 
__ 4, The ratio of Gary’s weight to his father’s weight is 2 to 5. If 
Gary weighs 72 pounds, how much does his father weigh? 

5. Tim made 32% of the 950 points scored by his basketball 


team this season. How many points did Tim make? 


6. A gasoline engine uses 2.75 gallons of fuel an hour. How 
long will it run on 55 gallons of gasoline? 


7. Mr. Jackson paid $2,400 for his car three years ago. He was 
allowed $800 when he traded it fora new one. What per cent did 


the car decrease in value? 


8. On a camping trip a scout troop rode 26.3 miles by bus and 
hiked 4.6 miles. Returning, they hiked 6.8 miles and rode 22.9 


miles. In all, the boys traveled miles. 


9. Total sales this month of the Century Company were $6,400. 
Last month they were $5,600. By what per cent did the sales 


increase? 


10. A fifty-yard swimming record was 32.4 seconds for the back- 
stroke and 29.5 seconds for the breaststroke. How much faster 


was the breaststroke record? ___ 


Number correct: _____. Date: 


Write your score in the Problem Test Record on page 160. Fillin the seventh 
bar on the Problem Test graph form on page 160. 
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Review 


Ips 4 (55's 6,543 A382 16 
9,669 8,765 57,432 
By, Si7/2) BEG) 6 60,0104 
4,632 7,654 84,570 
SHON SSS ee 2S 0) <P SPOS 6 
Dine AT A324 5,000,432 
~2,658 =123'4, 1518 
3. 28 82 
+52 — 23 


Progress Test 7 


1. What repeating decimal 
names the same number as 


2? 
5! 


2. Find the average of 12.6, 
8.7, 6.0, and 11.9 to the 


nearest tenth. —___ 
3. What part of a mile is the 
440-yard dash? ___ 


4. Art drove 120 miles in 
2; hours. His average rate 


was 


5. Find the perimeter of a 
hexagon if each side is 2.5 


inches. 


miles an hour. 


Number correct: _____. Date: 


3) 4 
5. 2:+6= 
6. 87)48,024 36)25,488 
7. 4,692 9,456 
x 189 x _746 
6. Name 2 as a per cent. 


7. Find 28% of 375. 


8. To the nearest cent find 
the discount when the orig- 
inal price is $59.95 and the 


discount is 2%. 


9. Find the per cent of de- 
crease of a radio at $45 
marked down to $36. ____ 


10. Joan is allowed 20% 
commission for selling $35 
worth of greeting cards. Her 


commission is 


Write your score in the Progress Test Record on page 160. Fill in the 
seventh bar on the Progress Test graph form on page 160. 
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Names for rational numbers 


You know that the ratio of 1 to 3 is 4, a fractional number. It is also called a 
rational number. The word rational is taken from ratio. 

You can think of rational numbers as numbers that can be expressed as the ratio 
of a whole number to a counting number. For example: 


4.3 = 43 = #3 13% = a 73 = 3 0.002 = “S00 


— Show that each of the following names a rational number by expressing it as the 
ratio of a whole number to a counting number. 


a b Cc 

1. 0.065 55 28% 
2. 115% 72 0.104 
3. 0.45 12. 16% 
A. 72%, 22 0.025 
5. 0.750 5 235%, 
6. 38% 142 2.02 
7. 6.6 121 AR%, 

8. 0.008 74 402 


— For each rational number in column a there is another name in column b and 
column c. Draw line segments to connect them. The first one is done for you. 


9. i 662% 1.6 
10. 4 a eae sal 
11. Z 42, 700 
12, = 873% 8i5 
13. 3 8.4 4.03 


Positive and negative numbers 


~10 


Numbers shown at the right of 0 are numbers greater than O, or positive numbers. 


The 


Numbers shown at the left of O are numbers less than O, or negative numbers. 


The 


— Write the numeral for the positive or negative number you could use for each of 


the 


1. 


2: 


3. 


4. 


5. 


6. 


ROMS ea) ae Om OR ad GON me velp rem tl gabe, “ho tA ict Sen chee bz, cha co ag 


numeral for positive ten is written as +10. 


numeral for negative ten is written as —10. 


numbers named in these sentences. 


. Our team gained 12 yards on the last play. 

. The temperature last Thursday averaged 4° above zero. 

. The submarine was cruising 200 feet below sea level. 

. The plane was flying 2,000 feet above sea level. 

. The store made a $12 profit on one article. 

. Our team was 2 runs behind in the seventh inning. 

. What point is 8 to the right on the number line? 

. What point is 7 to the left on the number line? 

. Our football team was 3 points ahead at the end of the first quarter. 
. The temperature dropped to 4° below zero this afternoon. 


. Our teacher gave us 5 more problems for homework. 


The temperature dropped 7°. cae 8. The price dropped 15¢. 
John found $3. eas. 9. There was a $6 loss. 
The car slowed down 8 mph. ane 10. The rent went up $8. 
5 people left the room. Ss 11. The car increased speed 10 mph. ____ 
4 people entered the room. a he ee 12. 11 students joined our club. 
The price went up $4. as 13. 6 students left our club. 
. Steve found 20 marbles. ets 14. The clock is 6 minutes slow. 


Addition of positive and negative numbers 


— Study each number line below; then solve the addition sentence. 


~10 “Ss 0 


5 +10 10 —5 0 +5 F10 
<e 


0 15 —10 5 0 +5 +10 +15 +90 


— Solve these sentences. You may use the number line above to help you solve 
some of the sentences. 


a b c 

5, -8 +7] 5 a -16 14 Sy -19 + +7 3 WORK SPACE 
6. t404+710 =___ -30 + +30 = ____ —-154-17 =___ 
7. “42 +718 = ___— +17 +-40 =__ -63' + +11 = ___. 
8. 727 +727 =___ “OL +791 = +112 4-82 =. 
9. *71+-33 =____ ~82 +728 =__ “17 +735 = ____ 
10. +58 +-12 =___ +53 +-17 = ___ 472 +748 =_ 
11. —12 +783 =____ 94 734=_ -16+4-19 =______ 
12. -68 + *68 = ___ —281 + 7+123 =___ +142 +-356 =___ 
Try these 

=p +3 27, = +5 . -1 
we st ge oe 2 oc 

+1, -5 2, = 
14. 3+ 6 =—— 5 z= = 134125 = 
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Subtraction of positive and negative numbers 


To solve a sentence such as +3 --4=, you use an addition sentence, 


“4+ =73. Think ,-4 plus what gives +3? » = +7 


— Solve each sentence in Ex. 1 to 4. Use the addition sentence below the number 
line. The arrows on the number line show you how to find the answer. 


~10 


Li 


T8—--3 =n 
WH 


— Use sentence b to solve sentence a. You may use the number line on page 154 
to help you solve some of the sentences. 


10. 
ie 
12. 
13. 


14, 


o MO ND uw 


a 
9-+3=n ———_ 
7T-S5="» ——->; 

+12 —*6=n a, 
13 --17 =n —— 

. 142 —-+120=n ————— 
“21-12 =n ————, 
45 —-15="n ——— > 
70 —t20=n = 
+30 —-20=n > 
+78 —*78 =n -———> 


b 

+3) = 9 

5+%1»n=-7 

*6+n=+12 
“17 +”=%+3 
+20 +n = *42 
lis tae 
“15+ =~-45 
+20 + =~—70 
~20 + n = +30 
*78+n=178 


WORK SPACE 
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Review 


1. Round 13,532,674 to the nearest thou- 


sand. 


2. Rename using decimal numerals. 


MDIV MDLXIII 


3. Rename using Roman numerals. 
1510 2,009 
4. Rename using base-six numerals. 


105 —— 215 Stix 151 Six 


—5. Rename using base-ten numerals. 


AOA ight SS Sains S60 seen 


6. Show the solution set of whole numbers 
for each sentence. 


en+5>8 


en+3<9 


eJ7<n+3 


elin<6 


7. X = {0, 2, 4, 6} ¥= (0, 1, 3, 5} 
From the sets above list the members in 


sw = 


eXnY= 


WORK SPACE 


8. Carol uses 12 yards of trimming to make a place mat. How 


much will the trimming cost for 20 mats at 14¢ a yard? 


9. Mr. Bailey caught one fish that weighed 1; pounds, one that 
weighed 13 pounds, and another that weighed 23 pounds. All 


three fish weighed pounds. 


10. Mary had 5! yards of ribbon. She used 22 yards. She has 


yards left. 


11. How many columns 23 inches wide can be laid out on a sheet 


of paper 15 inches wide? 


12. There are 1,564 students and 46 teachers in a high school. 


What is the average number of students per teacher? 


13. Ethel may buy 3 pairs of socks for $1.00 at a sale. At this 


rate she may buy pairs for $4.00. 


14. At the rate of 42.5 miles an hour, how long will it take to 


go 255 miles? 
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Review 


1. Rename, using decimals. | 2. Rename, using fractions. |3. Rename, using per cents. 


2 
aah fi A, Ory) A £2007, £ Oy 
3 
is 52% IGM tae) OG yieea ae 00) a 
1 
Tass 99%, Q1003 2 ek ab ye Ee | 1:25 ua 
a b c d 
42a Sigal sigt. Ahr. 30 min. 4 yd. 2 ft. 
+ 4 gal. 3 qt. —2hr. 40 min. a7, 4)5 Ib. 4 oz. 
Oe Se eee 2 80! = ee 20S 7 A Re eels 
Gaile Ta See seep 719 = - 18 "8S 2s 9040 = eee 
7. A basketball court may be as large as 50 feet by 94 feet. WORK SPACE 


What is the distance around the court? ____ 
8. If you have 17 out of 20 homework examples correct, you 


have % of the examples correct. 


9. Find the area of a field 220 feet long and 140 feet wide. 


10. Find the volume of a rectangular bin 24 feet long, 15 feet 


wide, and 43 feet high. 


11. If one gallon of water weighs 8.33 pounds, how many pounds 
will the water weigh in a tank with a capacity of 2,500 gallons? 


12. Pete works in a clothing store. For a 15% discount sale, 


on $60 


what sale price should he mark on $45 suits? 


topcoats? 


13. The wholesale price on a suit is $40. The retail price is $50, 


or J greater. 


14. Ray’s father is an automobile salesman. His rate of com- 
mission is 5% on used cars and 8% on new cars. What was his 
total commission if he sold a new car at $2,815 and a used car at 


pio Ol ee 
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Problem Test 8 


1. Arecipe for 12 people calls for 3 pounds of beef. If9 pounds 


of meat is used people could be served. 


2. If paid in ten days, a 2% discount is allowed on a gas bill that 


amounts to $6.80. What is the actual amount paid? 


3. In 682.5 miles of driving, Mr. Mills used 35 gallons of gaso- 


line. What was the average number of miles per gallon? 


4. How many fence stakes 3} feet long can be cut from two 


~~ 14-foot poles? 


5. Last summer Bob’s older brother earned $620 and put $93 


in the bank. What per cent of his earnings did he save? 


6. If a jet plane can fly 12} miles per minute, how many minutes 


would it take to fly 100 miles? 


7. On the first day of a 1,200-mile trip, Jean's family drove 540 
miles. What per cent of the trip had they completed? ____ 


8. Mr. Barr receives 8% commission for selling sporting goods. 


What is Mr. Barr’s commission on an order of $752? 


9. On a 15-day motor trip, the Adams’ family spent $464.97. 
What was their average expense per day? 
10. Television rights to telecast a university’s football games 


yield 27% of the gate receipts. If the gate receipts amount to 
$78,500, how much does the university receive for the television 


rights? 


Number correct: . Date: 


Write your score on the Problem Test Record on page 160. Fillin the eighth 
bar in the Problem Test graph form on page 160. 
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Review 


tA a js Pony 7a 79 O:7 IeZesS) SKS) 
8,476 S750 Sy Sue 4g) 
2700 3 DSSS) 12 oO 
Peers 2 3.883 247.92 
+9,526 47.291 +4 49.08 

2 45807 50.08 7003 
—-284.6 —27.69 —2.734 
3. 13)30'5 33°51, 5 
<s0's x 0.26 


Progress Test 8 

1. Rename, using a decimal: Seven and five 
hundred two thousandths. 

2. Rename, using an exponent. 
VEE TOCTOXT OTR Tae 


3. In lowest terms, what is the ratio of 15 


to 10? Of LO Tons 72a" = 


4. Rename, using fractions. 


See eee 


5. What numbers from the set of whole 
numbers O to 10 will make this sentence 


true? n+2< 10 


Number correct: _____. Date: 


4. 8.56 + = 0.856 
5. 4.009 x __ = 400.9 
6.53.21 < 100 — 
7. 897.2 + 1,000 = 
8. 
7.2)2.808 5.6)0.4424 
o 
La e6a0rt 0.75)9.879 


6. Find 48% of 452.__— 


7. A rectangle is 35.2 
inches long and 14.7 inches 
wide. The perimeter is 


inches. 


8. Find the area of a rec- 
tangle 15.6 inches long and 


7.5 inches wide. 
9. A plane flying 9.5 miles 


per minute will fly 
miles in 3 hours. 


10. If Jane has read 7 pages 
of a 63-page book, what per 
cent of the book has she 


read? _ 


Write your score in the Progress Test Record on page 160. Fill in the eighth 
bar on the graph form for Progress Tests on page 160. 


WORK SPACE 
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Tables of measurement 


TIME 


60 seconds (sec.) make 1 minute (min.) 
60 minutes make 1 hour (hr.) 


LENGTH 
12 inches (in.) make 1 foot (ft.) 
3 feet make 1 yard (yd.) 
36 inches make 1 yard 
5,280 feet make 1 mile (mi.) 


WEIGHT 


16 ounces (0z.) make 1 pound (Ib.) 
——-2,000- pounds make 1 ton (T-)- 
2,240 pounds make 1 long ton 


LIQUID 
8 fluid ounces (fl. oz.) make 1 cup (c.) 
2 cups make 1 pint (pt.) 
2 pints make 1 quart (qt.) 
4 quarts make 1 gallon (gal.) 
32 fluid ounces make 1 quart 
4 cups make 1 quart 


AREA 


144 square inches (sq. in.) make 1 square foot (sq. ft.) 


9 square feet make 1 square yard (sq. yd.) 


1,296 square inches make 1 square yard 


VOLUME 


1,728 cubic inches (cu. in.) make 1 cubic foot (cu. ft.) 


27 cubic feet make 1 cubic yard (cu. yd.) 


46,656 cubic inches make 1 cubic yard 


LENGTH 
(Metric System) 


10 millimeters (mm) make 1 centimeter (cm) 


10 centimeters make 1 decimeter (dm) 
10 decimeters make 1 meter (m) 
10 meters make 1 dekameter (dkm) 
10 dekameters make 1 hectometer (hm) 
10 hectometers make 1 kilometer (km) 


A RECORD OF MY TESTS 


Problem Test 


Probie Test Record |_|} | 
as Se erane 


160 


[Progress Test__| 1] 2|3| 4/5] 6|7|8| 


[if 2] 3] 4] 5] 6] 7/8) 
[Examples Correct] | | | [ | | | | 


[Problems Correct] | | | | | | J | 


TCE [trdgrdss|Tebt Redord |_| | [| 
JIC eee 
xe 

Er 

ge 

aa 

er 

vale 

Me 

a 

ae 

ao 

hie 

an 


Addition of fractional numbers 
named by decimals, 96, 97, 
98, 104 
named by fractions, 37, 38, 39 
named by mixed forms, 40 
Addition of whole numbers, 15, 
16, 18, 19 
associative property, 15, 16 
commutative property, 15, 16 
inverse of subtraction, 17 
Area, 52, 53, 54 
Associative property, 15, 16, 
22, 23 
Average, 28 


Base eight, 124, 125, 128 

Base five, 4, 124, 125, 128 

Base nine, 124, 125, 128 

Base six, 120-24, 128 

Base ten, 1-3, 119, 124, 128 

Bases of prisms and pyramids, 
105, 106 


Commutative property, 15, 16, 
22, 23 
Complex fractions, 84 


Decimal point, 43, 99, 102 
Decimals 
counting numbers named by, 
43 
and fractions, 43, 44 
and per cents, 146 
repeating, 135 
rounding, 45, 134 
See also Addition, Subtrac- 
tion, Multiplication, and 
Division of fractional num- 
bers 
Denominator, 33 
Distributive property, 22, 24 
Division of fractional numbers 
by multiples of ten, 100, 101, 
104, 129, 130 
named by decimals, 100, 101, 
104, 131-36 
named by fractions, 85, 86, 
87, 88 
named by mixed forms, 88, 
89 
and whole numbers, 90, 91, 
131 
zero in the dividend, 133 
Division of whole numbers, 26, 
27, 29, 62-67 . 
checking, 27, 29, 62-67 
divisors named by three-digit 
numerals, 67 
estimation, 26, 27, 62 
inverse of multiplication, 26 
with money, 66 
with nonzero remainders, 65 
quotients named by three- 
digit numerals, 62, 63 
zero in the quotient, 64 


Edge of a closed surface, 105, 
106 

Enrichment, 12, 13, 122, 154, 155 

Equalities, 18 

Estimation, 26, 62 


Index 


Expanded notation, 3, 4, 119, 
121, 125, 127, 128 
Exponents, 126, 127, 128 


Face of a closed surface, 105, 
106 
Fractional numbers 
equivalent fractions, 35, 38 
named by complex fractions, 
84 
named by decimals, 43, 96, 
97, 98, 99, 100, 102, 103, 129 
named by fractions, 33, 34, 
75, 103 
named in lowest terms, 33, 
34, 36 
named by mixed forms, 35, 
36, 75, 103 
as ratios, 140-43 
as reciprocals, 81, 85 
See also Addition, Subtrac- 
tion, Multiplication, Divi- 
sion 
Fractional parts, 33, 34 


Geometry 
angle, 110, 111, 112, 113 
arc, 113 
area, 52, 53, 54 
circle, 113 
closed path, 13, 105, 106 
closed surface, 105, 106 
cone, 105 
cube, 105 
cylinder, 105 
endpoint, 12, 14, 110 
hexagon, 105, 106 
line, 12 
line segment, 12, 14, 49 
octagon, 106 
parallel, 13 
pentagon, 105, 106 
perimeter, 50, 51, 53, 54 
perpendicular, 13, 113 
plane region, 13, 52 
point, 12, 14 
prism, 106, 107, 108 
pyramid, 105 
ray, 110, 113 
rectangle, 13, 50, 105 
right angle, 110, 111 
solid region, 107 
sphere, 105 
square, 50, 105, 106 
triangle, 105, 106, 112 
vertex, 105, 106, 110, 113 
volume, 107, 108, 109 
Graphing number pairs, 114-15 
Graphing points, 59, 115 
Graphs, 58-60, 115 


Hundredths, 43, 99, 100 


Inequalities, 8, 18 
Intersection, 10, 11, 14, 36 
Inverse operations, 17, 26 


Measure 
adding, 55 
angle, 110, 111, 112, 113 
arc, 113 


area, 52, 53, 54 
circumference, 113 
cubic, 107, 108 
dividing, 70 
linear, 49 
of line segments, 49 
multiplying, 69 
perimeter, 50, 51, 53, 54 
precision, 49 
square, 52 
standard unit, 49 
subtracting, 56 
tables of, 160 
time-rate-distance, 57 
volume, 107, 108, 109 
Mental computation, 19 
Multiplication of fractional 
numbers 
in mixed form, 76, 79, 80, 82 
by multiples of ten, 99, 101, 
129, 130 
named by decimals, 99, 101, 
102, 104 
named by fractions, 73, 77, 
82 
using a shortcut, 77 
vertical form, 78 
and whole numbers, 74, 76, 
77, 78, 82 
Multiplication of whole num- 
bers, 22, 23, 24, 25 
associative property, 22, 23 
commutative property, 22, 23 
distributive property, 22, 24 
factor, 23, 36 
inverse of division, 26 
multiples, 21, 26, 30, 38 
zero in, 25 


Number pairs 
and fractional numbers, 33 
graphing, 114-15 
Numbers 
comparing, 18 
even and odd, 2 
fractional, 33-36, 38, 43, 75, 
81, 84, 85, 96-100, 102, 103, 
129, 140-43 
naming, 2, 5 
negative, 153, 154, 155 
positive, 153, 154, 155 
rational, 152 
rounding, 7 
Numeration systems 
decimal, 1, 2, 3, 5, 6, 119 
other bases, 4, 120, 124, 128 
Roman 6 
Numerator, 33 


Per cents 

and commissions, 149 

and decimals, 146 

and discounts, 147 

and increase or decrease, 

148 

to name ratios, 145 

of numbers, 146 

renaming as fractions, 146 
Perimeter, 50, 51, 53, 54 
Place value 

base ten, 1, 2,3, 119. . 


other bases, 4, 120, 124 
to thousandths, 43 
Practice, 11, 20, 25, 27, 29, 41, 
44, 75, 82, 87, 89, 97, 104 
Problem solving, 20, 25, 42, 50, 
54, 57, 68, 83, 86, 92, 109, 
141, 144, 147-49 
Proportion, 142, 143 


Rate, 75, 143 

Ratio, 140-43, 152 

Reciprocals, 81, 85 

Review, 32, 46, 48, 61, 72, 93, 
95, 103, 116, 118, 139, 151, 
156, 157, 159 

Roman numeration system, 6 


Sets 
empty, 14 
intersection of, 10, 11, 36 
union of, 9, 11 
Solution sets, 8, 21, 26 
Subtraction of fractional num- 
bers 
named by decimals, 96, 97, 
98, 104 
named by fractions, 37, 38, 
39 


named by mixed forms, 40 
Subtraction of whole numbers, 
17, 18, 19 
checking, 17 
inverse of addition, 17 
renaming in, 17 


Symbols 
angle, Z, 110 
braces, { }, 8 


degree, °, 110 

intersection, \, 10 

is greater than, >, 8 

is greater than or equal to, 
>, 21 

is less than, <, 8; 

is less than or equal to, <, 
21 


Sd 
line, AB, 120 
line segment, AB, 12 


— 
ray, AB, 110 
union, U, 9 


Tenths, 43, 99, 100 
Tests 
problem, 31, 47, 71, 94, 117, 
138, 150, 158 
progress, 32, 48, 72, 95, 118, 
139, 151, 159 
Thousandths, 43, 99, 100 
Time-rate-distance problems, 
57 


Union, 9, 11, 14 


Vertex 

of an angle, 110, 113 

of a closed surface, 105, 106 
Volume, 107, 108, 109 


Zero 
in division, 64, 133 
in multiplication, 25 
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